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A Prize of 


$1000. 


For the best house of the year 


oe 


In the interest of better homes Country Life in America offers a prize of a thousand dollars, 
which will be paid to the owner of that house, occupied for tke first time within the year 





DOUBLEDAY, PAGE & CO 


1914, which, in the opinion of the judges, attains the greatest all-around excellence. It is 
hoped that the award will so justify itself as to cause this offer to be repeated year after year. 


CONDITIONS 
The house must be a country or suburban home, first 
occupied between Jan. 1, 1913 and Jan. 1, 1914. It 
must have cost not less than $5000, exclusive of the 
land and interior furnishings. It must be a year- 
round home, completely equipped with heating, 
plumbing, etc. 
BASIS OF AWARD 

It is intended that the best house of the year shall 
win the prize. The cost will not enter into the mat- 
ter at all, so that a $5000 house will have just as much 
chance of winning as one costing many times that 
amount. To this end the entries will be judged on 
a point system, in which the 100 points representing 
perfection are divided as follows: plan, 35; exterior 
appearance, 25; interior equipment and furnishing, 
25; setting (by which is meant the arrangement of 
paths, garden and planting in the immediate sur- 
roundings), 15. 


ENTRY REQUIREMENTS 
The competition is open to any house built on the 


North American continent conforming to the ‘‘con- 
ditions’’ above stated. (The owner need not neces- 


sarily be a subscriber to Country Life in America.) 
Each house must be represented to the judges with 
the following material, which shall be in the hands 
of the Competition Editor, Country Life in America, 
Garden City, L. I., on or before July 1, 1914: (1)— 
Plans of first and second floors in black on white 
paper, drawn toa given scale or dimensioned. (2)— 
Sketch block plan of house and immediate surround- 
ings. (3)—At least 8 photographs, not smaller than 
5 x 7 in., of which not less than three shall be of the 
exterior, nor less than one each of living-room, 
dining-room and owner’s bedroom. (4)—A type- 
written description of about 1000 words, supple- 
menting the photographs and plans and describing 
materials, color schemes and special points of con- 
struction, arrangement and furnishing. 


THE JUDGES 

Mr. Guy Lowell, architect and landscape architect, 
of Boston; Mr. Howard Van Doren Shaw, architect, 
of Chicago, and the Editor of Country Life in America 
will be the judges. These three will designate 
the winner of the prize and will award honorable 
mention to such other houses entered as may in 
their opinion merit it. 


$1000 to the owner—a gold medal to the architect 


$1000 will be paid to the owner of the house selected as the best of those submitted. A gold medal, suitably engraved, will be awarded 


the architect of the same house. 


Plans, descriptions and photographs entered will be returned only to those enclosing postage or express return charges. The material 
describing the prize-winning house will become the property of Country Life in America. The material describing houses awarded hon- 
orable mention may be retained and paid for at the magazine’s regular rates. 


Ihe prize house and a number of those awarded honorable mention will be published in Country Life in America. ‘““The Best House of 
the Year’ appearing in the October (1914) Annual Building Number. Arrangements are now being made to exhibit photographs 


and plans of the successful houses in several of the larger cities. 


irther information regarding the 


award will be published in Country 
fe in America throughout the 
immet You must have these 
forthcomi ues and the 


a. . : 
% October Building Number 


with the $1000 Prize 
House Sign the 
oupon and mail it 


New York 


Country Life in America 
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Analyzing the Human Singing Voice 
YNTIL the present day the nearest approach to ac 

[ euracy in the gagil 
forded by the human ear. 
velopment of their own voices or of the voices of sing 


g of musical tone has been af 


Those interested in the de 


ers or students have been as dependent upon the not 
altogether faithful and infallible judgment obtained 
by the individual sense of hearing as the importer or 
distributor of tea or coffee is dependent upon the ver 
dict of the professional sampler, or taster. 

As the sense of taste is seldom exactly the same with 
two persons, and tea tasters will often be found to dis- 
agree as to the flavor and quality of a brand they may 
be sampling, so the sense of hearing is subject to dis- 
agreement—the more so, indeed, because its impressions 
are of a transitory nature and derived from abstract 
and not from physical subjects. This is shown by the 
indefinite terminology used by the voice teachers and 
critics in their work of vocal tone description. On the 
other hand, the sense of sight is held to be the most 
accurate and unfailing, because it has the advantage 
of a permanent material object that may be deliber 
ately studied and analyzed. It is by far the most dis 
criminating sense we have, and, therefore, impressions 
received through it are capable of exact description. 

Photographie tone analysis is an ultra-modern device 
of science, which promises to exert a vital influence 
upon the development of the voice, as, indeed, it may, 
also, upon the manufacture of musical instruments. It 
is in the formulation of the theory of correct tone pro- 
duction that the exact analysis of tone by photography 
complished its most valuable function thus far 
Muckey of New York city, who was 


has ict 


Dr. Floyd S 


NEW YORK, MAY 1 16, 1914 


associated with the late William Hallock, 
of physics at Columbia University, in a scientifie in 
vestigation of the physical laws of the voice which 
lasted more than twenty years, has evolved a scientific 
method of voice production, a method which especially 
takes into consideration the factor of interference with 
the correct action of the voice mechanism. It is by 
photographic tone analysis that he specifically sets forth 
the part which interference plays in preventing the full 
use of the vocal capabilities. Interference is also shown 
to be the direct cause in the deterioration of the vocal 
He accomplishes his analysis of vocal 


professor 


instrument. 
tones, and, likewise, his analysis of instrumental tones 
by the use of the Koenig manometric flame analyzer 
which has been greatly improved for this work by Prof. 
Hallock. 

The photographie “tone analyzer,” as the apparatus 
might more popularly be termed, provides an actual 
and permanent record of tone quality and shows the 
definite convention of cause and effect between inter- 
ference with the mechanism and the resulting tone. 
How these tone photographs bear out the principles ad- 
vocated by him is thus outlined by Dr. Muckey : 

“The roof of the mouth ends posteriorly in the soft 
palate, which rises in the act of swallowing to prevent 
the entrance of food into the cavities of the upper 
If the soft palate is raised during 
“avities, constituting 


pharynx and nose. 
voice production, these important 
the larger part of the resonance space, are shut off 
and the apparatus records the loss of the four highest 
decided reduction in the 
strength of the pitch, or fundamental, tone. A _ voice 
loses more than half its volume, i. e., its intensity and 
carrying power, by this great loss of 
resonance space. Any contraction of the 


partial tones, showing a 





The effect ot correct and incorrect placing of the soft palate 


the photographs of tones appearing opposite the mouths. 





is shown by 


muscles (palato-pharyngei) of the soft 


{ PRICE 10 CENTS 
| $3.00 A YEAR 


palate attached to the large cartilage of the larynx 
(thyroid) interferes with the pitch mechanism.’ 

This apparatus photographs, not tone, but the vibra 
tory effect of air-waves from the source of tone-produc 
tion, as projected through Helmholz spherical resona 
tors, attuned to the fundamental and characteristic 
overtones, upon tiny jets of gas-flame whose fluctua- 
tions are caught by a camera lens. The 
pression recorded upon the photographie plate ts a 
series of horizontal lines of light picturing the motion 
of the flames and accurately representing the vibrations 
of a single string tone, as divided into the fundamental 
make up 


resulting im 


tone and its six or seven overtones. These 


the complex tone of any single tone sounded either by 
the voice or by a musical instrument of the string 
family. 

“The results of the operation of this apparatus are 


shown in the accompanying photograph of the vibra 


tions of vocal tone. The lower C, as produced by 
the voice mechanism in the vowel “a” (as in “father’), 
upon the pitch of a standard fork (12S vibrations per 
second) is given. The number of vibrations that the 
fundamental tone bears to the rate of its overtones, har 
monics, or upper partials, is in the ratio of 1 to 2, 3, 4, 
attuned to bass ©, 


5, 6, ete. Hence, the resonators are 


and its seven overtones, whose rates of vibration and 
approximate pitches are as follows 


Fundamental 128 vibrations per second, about bass C 
Ist overtone, ' 
2nd 

ord 

4th 

5th 

6th 

7th 


“The analysis is made so that we may describe each 


Bh flat 





(Continued on 
page 421.) 
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the subject tested sings, the flames vibrate. 


The Koenig manometric flame analyzer consists of a number 
of Helmholtz resonators connected by tubes with gas jets. As 
They are reflected 
in the vertical mirror, which the operator can turn by hand, 
so that the vibrating flames are seen as in the 
Note that when the left hand side of this page. The mirror 











Tones of the pianoforte and violin, respec- 
In the plano 


photographs on 
is not used in tively, sounded upon lower ¢ 


fundamental tove represented 


the full resonance capacity of the nose is used, as in the upper picture, a making the photographs; a plate holder in a camera is merely record the 

strong fundamental tone with good overtones is obtained; the lower picture shifted laterally during exposure, thus producing the effect by the first line is weak, bot th vertones 
shows how markedly poor is the effect when the soft palate is up. The shown in our picture. Before the late Prof. Hallock of Colum are highly developed In th lin record 
photographs of the fundamental tones and the corresponding overtones, ap bia University improved the Koenig manometric flame analyzer the lower line, being bass © (128 viva 
pearing opposite each drawing of the human head, were obtained by means photographs such as those reproduced on this page could n tions), records no alr-wave suse wir 
of the improved Koenig manometric flame apparatus shown in the center be made. Experimenters made drawings watching ti waves of that length were not sounded; 
engraving on this page. They give instrumental evidence (better than any reflection of the flames in the mirror. The photographs here the second line is the octave of bass C 
personal opinion) of the effect which the position of the soft palate has on with reproduced are among the first ever obtained by means (256 vibrations) and the fundamental of 
tone production of the Koenig apparatus. this set of partials 


Analyzing the singing voice. 





403 


SCIENTIFIC AMERICAN 


Founded 1845 
NEW YORK, SATURDAY, MAY 16, 1914 


Published by Munn & Co., Incorporated Charles Allen Munn. Presi 
dent: Frederick Converse Beach, Secretary 
Orson D. Munn. Treasurer 
ali at 361 Broadway, New York 


fntered at the Post Office of New York, N. ¥., as Second Class Matter 
Trade Mark Registered in the United States Patent Office 
Copyright 1914 by Munn & Co., Ine. 


Subscription Rates 


Subscription one year . $3.00 
Postage prepaid in United States and possessions. 
Mexico, Cuba, and Panama 
Subscriptions for Foreign Countries, one year, postage prepaid 4 50 
Subscriptions for Canada, one year, postage prepaid 8.75 
The Scientific American Publications 

Scientific American ( established 1845 ) per year. $3.00 
Scientific American Supplement established 1876 5.00 

. 3.00 


American Homes and Gardens 





The combined subscription rates and rates to foreign countries in 
cluding Canada, will be furnished upon application 
‘ 





Remit by postal or express money order, bank draft or ¢ heck 


Munn & Co., Inc., 361 Broadway, New York 


The Editor is always glad to receive for examination ilustrated 
articies on subjects of timely interest If the photographs are sharp 
the articles short, and the facts authentic, the contributions will 
receive special attention Accepted articles will be paid for at 
regular space rates 





+ sane ? = 


The purpose of this journal is to record accurately, 
simply, and interestingly, the world’s progress im scien- 


tifle knowledge and industrial achievement 


The All-steel Aeroplane 
T is a curious anomaly that in this age of steel 
of wood should 
In the sister 


abandoned, 


construction such a large amount 


be used in the building of aeroplanes 
art of yacht construction wood has been 
except for a few uses, entirely in favor of steel and the 
high-grade alloys Why has not a similar substitution 


been made in the aeroplane, where the demand for 


weizht-saving Is searcely less insistent than it is in the 
racing yacht? 

A few years ago it would have been near the truth 
to say that this clinging to wood construction was due 
to conservatism—-an unwillingness to change from the 
familiar to the less familiar. The gliders of the early 


experimentalists were made of wood and canvas; so 
Wright's first 
novel as that of flying, whose votaries, gen- 


more daring 


was Wilbur power-driven machine; and 
in an ert se 
were men possessed of 


erally speaking 


and enthusiasm than they were of technical knowledge, 
be understood that there was a disposi 
material, with 
Kitty Hawk. 
free from this prejudice in 
The writer 
Park 
AMERICAN design 
Wright acknowl 
edged that the theory of the metal machine was correct; 


it can readily 


tion to cling to the forms and which 
Wright made his classic flight at 
Wright 


favor of wood for aeroplane construction 


himself was not 


remembers discussing with him at the Belmont 
meeting the subject of the ScrenrTiric 


for an ail-steel racing monoplane 


but turning to the “Baby Wright” machine which was 
standing nearby, he patted one of the wooden struts and 
voiced a sentiment which is strong, even to-day among 
aeroplane builders, by saying: “This is the material for 
the aeroplane; | know what it can do, and it gives 
some warning of a failure.’ 

Yet, tt is 


pared on the score of strength for weight, and of relia 


a fact which cannot be disputed, that com 


bility, the steel and other alloys are vastly superior 


to wood, even for such special requirements as those 
of the aeroplane 

The main transverse spars in the wings of a mono- 
more complicated and 
The 
compression In the spars, due to the pull of the guy 


plane are not subjected to any 
severe stresses than is the mast of a racing yacht. 
wires, finds its counterpart in the compression of the 
mast due to the pull of the shrouds; and the trans 
verse bending stresses, applied to the spars at the wing 
cros#-Tibs, tind their counterpart in the bending stresses 
yet the 
yacht designer has not hesitated to abandon the wooden 


on the mast due to the pull of the mast hoops 


mast and the wooden boom and substitute spars built 
up of steel 
We note Engi- 


wer of London, which has long been an earnest advo- 


that our esteemed contemporary, The 


cite, like ourselves, of the substitution of metal for 
wood in seropiane construction, ascribes the reluctance 
to make the change largely to the difficulty of obtain 
ing the shapes which are required for the framing, and 
irtientarly for the struts, as used in the biplane. There 
is no doubt that aeroplane construction ealls and will 
ever call for unusual shapes tut it is certain that, as 
in the case of the automobile, when once the request 
for shapes of special metal and special form has be- 
come general, there will be a lowering in the price due 
to the increased demand 
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Some Points in Cup Defender Construction 
T is probable that there is no structure built of 
metal in which the stresses are so complicated, or in 
which they approach so near to the breaking point, 

as in the modern steel-and-bronze yacht, and particu- 
larly in such yachts as are built for the “America’s” cup 
contest. The hull of such a yacht consists of a steel 
frame. overlaid with a shell of bronze plating which 
is not much thicker than the outside cover of a good 
sized book. The form of this hull has been calculated 
with the greatest nicety, and to secure the best speed 
results, it must, in spite of its fragility, be held true 
The problem of 
light and ex- 


there must be no distortion. 
extremely 


to form 
making the yacht at 
tremely rigid is complicated by the fact that the heavy 


once 


stresses to which it is subjected tending to distort, if 
not to pull it apart, are not distributed evenly through- 
out the boat, but are applied with great intensity at 
certain points of concentrated stress. Thus, there is 
the enormous upward pull of the shrouds applied at 
the side of the boat, and of that the even 
heavier downward thrust of the mast, tending bodily 
to burst out the floor of the yacht at that point, and 
widespread 


abreast 


necessitating the construction of a mast- 
step, to distribute the stress over a large area of the 
hull 

It is interesting to recall the fact that in the case of 
the first extremely light metal boat built for the defense 
of the cup, “Defender,” during a knockdown in a squall, 
this through the 


floor came very 


thrusting the mast 


The “Defender” was 


very result of 
near happening 
strengthened at this 
wide steel from the foot of the 
channels at the junction of deck and side of hull. 


subsequently point by carrying 


straps mast to the 

As we have said, every conceivable form of stress is 
applied to a racing yacht. The hull is subjected to severe 
alternations of compression and tension; and heavy tor- 
sional stresses, tending to twist the hull about its longi 
tudinal axis, are applied when the yacht is heeled well 
down under her press of canvas. In the earlier metal 
boats the presence of these severe stresses was revealed 
by the frequency with which a rivet head would snap 
off, particularly when the yacht was heading into a sea; 
and it was not unusual under such circumstances for 
leakage to be quite severe. Indeed, we have heard it 
stated, and it is quite conceivable, that the inflow of 
water along the leaking seams, was at the bottom of 
the “Valkyrie’’-"Defender” 
Lord Dunraven 

However, with the steady improvement in the quality 
hull 


standing and running gear, the yacht designer is, to-day, 


controversy in the days of 


of materials available for construction and for 


He may 
line, with- 


able to build with exceedingly light scantling. 
edge up very Closely to the “factor-of-safety” 
out being harassed with the fear of breakdowns which 
haunted the designer of ten or fifteen years ago 


The New York County Medical Society and 
the Press 
HE extent to which medical men may partici 
pate in the enlightenment of the public through 
bewspapers and magazines has been the subject 
of discussion within the past few months. In New York 
city the Medical Society of the county, 
Board of Censors, has delivered a 


through its 
pronunciamento on 
infractions of the code of professional ethics, and there 
have been summoned before it physicians and surgeons 
of standing whose names have figured in popular artt- 
cles where facts of medical or surgical progress have 
been obtained with their co-operation or at least their 
practi- 
of possible or even con- 


consent, Discipline also has been threatened 


tioners who might be guilty 
structive indiscretions of publicity. 

While something may thus have been accomplished 
toward checking the unwholesome self-advertisement to 
which both great and small, have 
yielded, there is manifest a reactionary tendency toward 


many physicians, 


suppression of information on 
true scientific 


medical topics. 
with approbation the 
spread of sound and wholesome knowledge of hygiene 
If the New York 
persists in its present absurd 
policy it will only hinder the more general popular ap- 


Every 
man must view 
and disease among people at large. 
County Medical Society 
preciation of physicians and surgeons as a class: it 
will withhold from the public a knowledge of scientific 
achievements and efforts. 

That self-seeking practitioners, and not only charla- 
tans and quacks, may acquire undeserved and fictitious 
newspaper reputation and be able to impose on a credu- 
lous public to its manifest detriment is so obvious that 
the medical profession should protect itself. But such 
abuses, real or fancied, should be judged solely on their 
own merits, instead of being connected with the dis- 
semination of proper and correct medical intelligence. 
Because a reckless reporter has sinned that is no reason 
why conscientious writers for the press—men who take 
the trouble to have their writings approved before publi- 
cation—should not continue to present information in 


a popular way. Why it is unethical for an American 
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physician to have his name mentioned in the lay press 
authenticated discovery when 
Europe describe corresponding 


with an 
cable dispatches from 
achievements of his fellow-workers abroad seems the 
height of absurdity. So, too, the reticence manifested 
in regard to work of high merit or promise, which is of 
deep interest and concern to the public, smacks more 


in connection 


«* the old high-priest days of science than of the twen- 
if the laity were to receive authentic, 
information as to 


tieth century. 
accurate, simply 
in medicine, surgery, and hygiene, with the new and 


worded progress 
essential features emphasized, if safe and sane conclu- 
sions as to the future usefulness of new discoveries are 
drawn, who can question that a much more sympathetic 
attitude toward medicine would ensue and an apprecia- 
tion of medical men more nearly approaching that found 
in Europe would be produced? 

In spite of all the harm done by sensational publica- 
tions there are many periodicals in which the discus- 
sion of medical topics could be carried on in a simple, 
healthful, and beneficent manner. But that is possible 
only if editors have the co-operation of the medical 
profession generally, and if their efforts to secure abso- 
lute accuracy and reliability are supported in greater 
part. 

To-day scientific medicine depends upon the dictum of 
no authority whose ipse dirit is accepted with awe and 
reverence almost superstitious. Not the utterance of a 
man, but the demonstration of scientific truths in the 
laboratory convinces in these 


careful regimen of the 


scientific days. Once a discovery has been announced 
to the medical withstood the 
criticism of those competent to judge, it should be au- 
thoritatively brought to general attention. Only in this 


way can the publie be interested to the point of rally- 


profession, once it has 


ing intelligently in support of physicians when the com- 
is threatened by 
lower the 


restrictive legislation or at 


of qualifications for 


munity 
tempts to standards 
practice. 

From time to time the most promising efforts in scien- 
tific and experimental indicating results of 
great value, are interfered with by the efforts of zeal 
their at- 
tempts at legislative suppression or control of animal 
Had scientific 
medicine ever properly informed the public of the na 


medicine, 


ous anti-vivisectionists and zoophilists with 


experimentation. those interested in 
ture and object of their experiments, even describing 
the necessary suffering in the few cases where it must 
occur, instead of permitting the spread of the general, 
but unfortunate that 
seclusion 


such take 
without 


method or oversight, no hysterical protests would avail 


impression practices 


place only in cloistered systematic 
against a community convinced of the great benefits re- 
sulting from the labors of those engaged in experimental 
medicine. The Sctentiric AMERICAN holds no brief for 
newspaper science, sensationalism, or the commercial 
exploitation of scientific men and methods, but it does 
protest against any policy that prevents the result of 
any scientific investigation, medical or otherwise, being 
kept from the general discussion of people of intelli- 
gence in the columns of journals whose responsible edi- 
tors make every effort to secure accuracy, authenticity, 
and sanity for their articles. American medical men 
must learn that only by the widest knowledge of their 
efforts and work can they gain the public esteem, while 
it is through that the higher 
standards they aim at will be not only appreciated, but 
generally demanded and enforced. 


only such knowledge 


A Notice 

ROM time to time we have had occasion to eall 
attention to the fact that the Screntiric AMERI- 

cAN is not connected in any way with the organi- 
zation entitled, the “Scientific American Compiling De- 
partment,” engaged in the sale of the Encyclopedia 
Americana. This notice is published owing to the 
fact that we frequently receive letters of inquiry in 
regard to that enterprise, in spite of the notices pub- 
lished in our columns from time to time stating that 
we are not responsible for any statements that may be 
made by the above-mentioned company or its alter ego, 
the Americana Company. The history of the case and 
lawsuit in connection with the 
matter were explained at some length in the Screntiric 
AMERICAN Of November Sth, 1913. 


of the long-drawn-out 


It is because of the 
continued use of the name contrary to our wish that 
we feel constrained to again advise our friends and 
readers of these facts. 


German Machinery Imports and Exports for the Last 
Year.—During 1913 the machinery importation into 
Germany from all nations totaled about 100,000 tons, 
divided as to the principal countries as follows: United 
States, 40 per cent; Great Britain, 34 per cent; Canada, 
7 per cent; Switzerland, 6 per cent, etc. There were 


imported 38,535 tons of agricultural machines repre- 
senting 44 per cent; 7,539 tons of tool machines; of steam 
boilers, 1,476 tons; of railway and street cars, 6,292 tons: 
and 2,261 tons of motor vehicles. 
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Engineering 

Longest Stretch of Straight Railway.—It is surprising 
to learn from The Engineer that the longest stretch of 
railway in the world without a curve is said to be in New 
Zealand, where there is a continuous tangent 136 miles 
in length. Because of its mountainous character, New 
Zealand is known to be one of the most difficult countries 
for the construction of railways. Its lines are full of 
sharp curves and unusually heavy grades. 


Preliminary Trial Trip of “‘Vaterland.”’—On her first 
sea test, which lasted for two days, the new Hamburg- 
American liner ‘‘ Vaterland” of 58,000 tons, the largest 
ship in the world, is reported to have made the high 
average speed of 25.8 knots per hour, with the high 
output of 90,000 horse-power from her four turbines. 
Both her owners and her builders, Messrs. Blohm and 
Voss, are to be congratulated that the ship has so greatly 
exceeded her contract speed. 


Japanese Dreadnought “Fuso.”’—If the Marine Rund- 
schau is correct in stating that the Japanese super- 
dreadnought ‘‘Fuso”” was recently launched with her 
engines and guns in place, it seems likely that the 
Japanese navy will be the first to have a battleship in 
commission carrying twelve 14-inch guns. This ship 
is of about 30,000 tons displacement, and she will have a 
secondary battery of sixteen 6-inch rapid fire guns. She 
is down for completion in July, 1915, and a sister ship, 
also building in Japan, is due to be completed a year 
later. 


Population and Traffic Problem.—Great as is the scale 
upon which the New York subways are being enlarged, 
it must be admitted that the recent census statistics 
indicate that the system will be in urgent demand 
long before it is finished. Figures given out recently 
from the census office show that on July 1st of this year 
New York’s population will be about 5,333,537 people, 
which represents a gain in four years of 556,664. This 
means that the city, large as it is, is now adding to its 
numbers every year some 140,000 souls, which is the 
population of a large city. 


Hydraulic Grader for Culebra Cut.—A _ hydraulic 
grader for smoothing down the slopes of the Culebra Cut 
has been constructed for the Isthmian Canal Com- 
mission. The grader is an arrangement of high-pressure 
boilers and pumps, which will pump water from along- 
side the vessel and deliver it at high pressure to pipe 
lines or hose for sluicing material down at the banks of 
the canal. This is the kind of work that is being done 
at Cucuracha slide by pipe-line suction dredge No. 8&2, 
which 1s pumping to two monitors at a discharge pressure 
of 45 to 50 pounds. The new graders will deliver at a 
pressure of 225 to 235 pounds to the square inch, dis- 
charging through a three-inch hose at an elevation of 
50 feet above the water-line. 


Large Turbine Air Compressors.—By utilizing the 
energy of rapidly-rotating bladed wheels it is now 
possible to compress air on the turbine principle to much 
better advantage, it is claimed, than with piston ma- 
chines. The rotary type, such as is constructed at the 
Berlin Allgemeine Works, now goes as high as 3,000,000 
eubie feet an hour and compresses to 10 or 12 atmos- 
pheres, taking about 12,000 horse-power in a singie 
machine. A special steam turbine 1s coupled to three 
separate rotary air compressors. Between each com- 
pressor is a cooler for lowering the temperature of the 
air. The Victoria Falls and Transvaal Power Company 
appears to be the first to take advantage of the large-unit 
construction afforded by the present type, and is in- 
stalling a large plant for power transmission by com- 
pressed air, having already in the central station, near 
Johannesburg as many as 12 turbo-compressors of 4,000 
horse-power size. Air is sent in 20 miles of pipe to 
17 mines for drills and other uses. With the three new 
12,000 horse-power sets which are to be put in, the total 
will be 84,000 horse-power transmitted to the mines. 


City Takes Title to Steinway Tube.—Title to the 
Steinway tunnel, which has been the source of much 
litigation for years, passed to the city recently. The 
deed was received by the Mayor from the Interborough 
Rapid Transit Company, which aequired it some years 
ago through the absorption of the company owning it. 
The litigation was as to whether, the franchise for the 
tunnel having expired, the company would be able 
to operate it by reason of special legislation. The 
city won and the company decided to turn the ube 
over to the city for $3,000,000. The cost was in the 
neighborhood of $8,000,000. The tunnel is to be a 
part of the dual rapid transit system, and the Inter- 
borough will be credited with $3,000,000 as its share 
in its participation in the entire system. The Board 
of Estimate approved the contract with the Rapid 
Transit Construction Company for the completion of 
the tunnel for temporary operation, pending the com- 
pletion of the dual system. Work will be started soon. 
The tunnel runs from the vicinity of the Grand Central 
— in Manhattan to Fourth Street in Long Island 
‘ity. 
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Electricity 


Wireless Telephony from Brussels to Paris.—The 
London Times reports that on March 29th a tenor sing- 
ing in a concert at Laeken, near Brussels, was heard by 
wireless telephony on the Eiffel Tower, in Paris. The 
distance between the two places is 225 miles. Use was 
made in this experiment of a new microphone invented 
by the Italian engineer Marzi. 


A Railway from Limbach to Mittweida is one of the most 
recent electric lines in Germany, and is designed to con- 
nect these industrial towns and also Burgstidt, taking 
in many smaller localities, so that the present region of 
Saxony will have better communication than before. The 
line is 15 miles long and is fed by the Oberlungwitz elec- 
tric station. An overhead trolley line working at 1,000 
volts supplies the cars, each of which carries two motors 
of 50 horse-power. Freight as well as passengers is 
carried on the trains, and there is already a good traffic 
assured. It makes connection with the state railroad 
which crosses the electric line at two points. 

A Novel Advertising Device has made its appearance, 
which consists of a polished metal cylinder shaped like 
a vase. Inside the receptacle is a small electric motor 
which makes a magnet turn about a shaft. Small articles 
for sale with pieces of iron imbedded in them are put on 
the cylinder, and the magnet causes them to travel 
around the surface. This movement attracts the atten- 
tion of the passers-by, and still further attraction is 
caused by employing small figures of men or others of 
an amusing character which go through irregular evolu- 
tions around the cylinder. Small steel balls with flags 
stuck in them are found among the best for this use. 


Electrical Iron and Steel Production in Sweden has 
been on the increase within a recent period. As to the 
amount turned out in that country, starting with 122 
tons in 1908, it rose to 870 tons in 1910 and 18,000 tons 
in 1912, or the last report. There are upwards of 20 
electric furnaces running at present, using in all some 
60,000 horse-power. New furnaces are building at 
Lofoten, Gelivara and Sandviken. The Stora Koppar- 
bergs Company recently purchased a waterfall which 
gives 150,000 horse-power, and is to build new furnaces 
in the near future. As regards chrome steel, a new plant 
was put in use not long ago at Trolhattan with two elec- 
tric furnaces, which reduce ore imported from New 
Caledonia and South Africa, using the three-phase 
system. The product contains from 5 to 9 per cent 
chromium, and is furnished in four different grades. 


The Failure of ‘“Hail-Rods” in France.—Reference 
has been made several times in these columns to the 
recent erection in many parts of France of large lightning- 
rods, known as “electric Niagaras,” supposed to be 
efficacious in averting hailstorms. The futility of such 
devices seems obvious to persons familiar with the 
mechanism of thunderstorms, of which hail is merely 
a by-product, yet hundreds of the rods have been in- 
stalled at great expense. In a recent communication 
to the National Society of Agriculture of France, Prof. 
Alfred Angot, director of the French meteorological 
service, after pointing out the absurdity of the “‘ Niag- 
aras’”’ from a scientific point of view, cited a number of 
instanees in which the rods had signally failed of their 
purpose. Thus, the large rod installed on the Eiffel 
Tower has not had any effect on the frequency of hail in 
its vicinity. In the suburbs of Clermont-Ferrand a big 
“‘Niagara’”’ stands on an iron tower 100 feet high. This 
rod was itself pelted with hail twice in 1912 and four 
times in 1913; in one storm some of the hailstones 
attained the size of hen’s eggs. Similar cases have been 
reported from other parts of France. 


Electric Automaton.—M. Torres Quevedo, a_ well- 
known Spanish engineer, is occupied with some very 
interesting inventions in the new government mechanical 
laboratory at Madrid, of which he is the head. His idea 
is to be able to operate various kinds of machines on 
the automatie principle and to a much greater extent 
than is done at present, largely by the use of electricity, 
and thus the machine is to do without the workman in 
numerous eases. It is commonly supposed that an 
automatic machine must do the allotted work in exactly 
the same way, but the object proposed by the inventor 
is to make a machine imitate a human being in carrying 
out complicated operations implying a choice, where the 
circumstances in the case are very numerous. To 
demonstrate this by a special case, he has already 
constructed an automatic chess player which is reduced 
to simple terms and makes use of two pieces, while the 
opponent uses one piece and can move at will. The 
machine in turn determines the proper move, and carries 
it out by the mechanism, so that the machine is obliged 
to provide for a very great choice in making its move- 
ments. Another interesting apparatus is an automatic 
valeulator, and, unlike most machines of this class, it 
is first set at the required figures and then carries out 
all the needed movements for making the calculation 
without any manual aid. M. Torres Quevedo is engaged 
upon a device of this kind, and has already made working 
models to demonstrate the principles involved. 
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A Fluorescent Microscope.—Mr. Kari Reichert of 
Vienna, has constructed a fluorescent microscope which 
is of advantage in certain cases. The lighting of the 
object to be observed is effected by provoking its 
fluorescence by means of ultra-violet rays. The ultra- 
violet rays, having passed through one of the new fight 
filters of Wood, are concentrated by a quartz lens on 
the object to be examined. The advantage of this 
method is that the color of the fluorescent light pro- 
voked by the action of the ultra-violet rays varies in 
general with the chemical nature of the fluorescent 
object. In this way it is possible to recognize differences 
in the matter and composition of objeets which are not 
perceptible by ordinary light. It also enabies the 
physiological action of ultra-violet light on living organ- 
isms to be studied. 


Ocean Temperatures and Icebergs.—The Bureau of 
Standards has recently issued a bulletin by C. W. 
Waidner, H. C. Dickinson and J. J. Crowe, on “Obser- 
vations on Ocean Temperatures in the Vicinity of Ice- 
bergs and in Other Parts of the Ocean.’ The records 
of sea-water temperatures obtained by means of an 
electrical resistance thermometer and a Leeds and 
Northrup temperature recorder installed on the U. 8. 
steamships “‘ Chester” and “‘ Birmingham” in their patrol 
of the North Atlantic Ocean show that the temperature 
variations in parts of the ocean far removed from ice 
are often as great as in the neighborhood of icebergs 
This disagrees with the observations of Prof. Barnes. 
“In view of the differences in the character of the records 
obtained by Barnes and ourselves,”’ the authors state, 
“it is very desirable that further observations be made 
in different parts of the ocean, and under as varied con- 
ditions as possible before attempting to draw final con- 
clusions.” 


The Imperial Bureau of Entomology, conducted under 
the auspices of the British Colonial Office, is becoming 
one of the great humanitarian institutions of the British 
Empire, especially on account of its work in connection 
with disease-carrying insects. All the British colonies 
contribute to the expense of the Bureau’s work and share 
in its benefits. During the year 1913 one task carried 
out was the collecting and collating of the laws and 
regulations relating to injurious insects in force in the 
various parts of the Empire. During the same year, 
80,000 specimens of insects were received by the Bureau, 
of which 14,000 were blood-sucking inseets. An urgent 
problem now impending is to safeguard India from the 
importation of the yellow fever mosquito; a contingency 
threatened by the shifting of trade routes that will follow 
the opening of the Panama Canal. It is believed that 
yellow fever has already appeared in New Caledenia. 
A careful mCxynito survey has just been carried out in 
Hong Kong. 


Radium in the Upper Atm “puaerc Togs, of the 
Vienna Radium Institute, has recentl, ‘shed the 
results of some remarkable experiments. Hen ‘nves- 
tigated the penetrating radiation which ovceurs ‘i. —? 
upper atmosphere by means of balloon ascents, and. 
arrives at the startling conclusion that at a height ex- 
ceeding 2,000 meters there is a rapid increase in the 
intensity of the penetrating rays. At these heights 
the penetrating rays from the earth itself would be 
absolutely negligible, while that from the radium emana- 
tion in the air, which has its origin in the earth and is 
of limited life, must be, at any rate, less than at the 
surface. So that it would seem we must assume some 
extra-terrestrial source for these radiations. The con 
clusion that a great part of the penetrating radiation 
cannot come from the known radio-active constituents 
of the earth and atmosphere is one that must evoke 
general interest, and calls for the further radic-active 
exploration of the upper atmosphere. 


The Electron as a Vibrating Particle.—-Herr Korn 
has established, during a period of over twelve years, a 
mechanical theory of gravity and of reciprocal molecular 
effects, the main points of the theory being as follows: 
Suppose an infinite and incompressible medium, with 
very rapid vibrations, containing slightly compressible 
particles; such a system is capable of an infinite number 
of different vibrations. The mathematica! investiga- 
tion of such a system is not difficult, provided that we 
assume no whirlpools to exist. The fundamental vibra- 
tion will be a pulsation of the particles and Newton's 
Law of Gravitation will express the reciprocal effects 
of these particles, due to this fundamental vibration 
If we impose on the vibrating particles the condition 
of constant velocity of pulsation, the electrons may be 
considered as such pulsating particles. In other words, 
we must conceive the electrons to oppose a very great 
resistance to any external action tending to modify 
their velocity of pulsation; it is also necessary to admit 
that these extremely rapid vibrations emit very little 
or no radiation. The duration of the vibrations is 
extremely great in comparison to tho duration of all 
vibrations hitherto known. 
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The purpose of this journal is to record accurately, 
simply, and interestingly, the world’s progress im scten 
tific knowiedyge and industrial achievement. 


The All-steel Aeroplane 

T is a curious anomaly that in this age of steel 

construction such a large amount of wood should 

be used in the building of aeroplanes. In the sister 
art of yacht construction wood has been abandoned, 
except for a few uses, entirely in favor of steel and the 
high-grade ailoys Why has not a similar substitution 
been made in the aeroplane, where the demand for 
welght-saving is searcely less insistent than it is in the 
racing vacht? 

A few years ago it would have been near the truth 
to say that this clinging to wood construction was due 
to conservatism——-an unwillingness to change from the 
familiar to the less familiar. The gliders of the early 
experimentalists were made of wood and canvas; so 
was Wilbur Wright's first power-driven machine; and 
in ep art se novel as that of flying, whose votaries, gen 
erally speaking, were men possessed of more daring 
and enthusiasm than they were of technical knowledge, 
it can readily be understood that there was a disposi 
tion to cling to the forms and material, with which 
Wright made his classic flight at Kitty Hawk. 

Wright himself was not free from this prejudice in 
favor of wood for aeroplane construction The writer 
remembers discussing with him at the Belmont Park 
meeting the subject of the Screnriric AMERICAN design 
for an all-eteel racing monoplane Wright acknowl- 
edged that the theory of the metal machine was correct; 
but turning to the taby Wright” machine which was 
standing nearby, he patted one of the wooden struts and 
voiced a sentiment which is strong, even to-day among 
aeroplane builders, by saying: “This is the material for 
the aeropiane; | know what it can do, and it gives 
some warning of a failure.” 

Yet, it is a fact which cannot be disputed, that com 
pared on the seore of strength for weight, and of relia 
bility, the steel and other alloys are vastly superior 
to wood, even for such special requirements as those 
of tbe aeroplane 

The main transverse spars in the wings of a mono- 
plane are not subjected to any more complicated and 
severe stresses than is the mast of a racing yacht. The 
compression in the spars, due to the pull of the guy 
Wires, tids its counterpart in the compression of the 
mast due to the pull of the shrouds: and the trans 
verse bending stresses, applied to the spars at the wing 
cros#-ribs, find their counterpart in the bending stresses 
on the mast due to the pull of the mast hoops—yet the 
yacht designer has not hesitated to abandon the wooden 
mast ant the wooden boom and substitute spars built 
up of steel 

We note that our esteemed contemporary, The Engi- 
neer of London, which has long been an earnest advo 
cate, like ourselves, of the substitution of metal for 
wood in aeroplane construction, ascribes the reluctance 
to make the change largely to the difficulty of obtain 
ing the shapes which are required for the framing, and 
particularly for the struts, as used in the biplane. There 
is no doubt that aeroplane construction calls and will 
ever call for unusual shapes. But it is certain that. as 
in the case of the automobile, when once the request 
for shapes of special metal and special form has be- 
come general, there will be a lowering in the price due 
to the increased demand. 
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Some Points in Cup Defender Construction 
T is probable that there is no structure built of 
metal in which the stresses are so complicated, or in 
which they approach so near to the breaking point, 

as in the modern steel-and-bronze yacht, and particu- 
larly in such yachts as are built for the “America’s” cup 
contest. The hull of such a yacht consists of a steel 
frame, overlaid with a shell of bronze plating which 
is not much thicker than the outside cover of a good- 
sized book. The form of this hull has been calculated 
with the greatest nicety, and to secure the best speed 
results, it must, in spite of its fragility, be held true 
to form—there must be no distortion. The problem of 
making the yacht at once extremely light and ex- 
tremely rigid is complicated by the fact that the heavy 
stresses to which it is subjected tending to distort, if 
not to pull it apart, are not distributed evenly through- 
out the boat, but are applied with great intensity at 
certain points of concentrated stress. Thus, there is 
the enormous upward pull of the shrouds applied at 
the side of the boat, and abreast of that the even 
heavier downward thrust of the mast, tending bodily 
to burst out the floor of the yacht at that point, and 
necessitating the construction of a widespread mast- 
step, to distribute the stress over a large area of the 
hull 

It is interesting to recall the fact that in the case of 
the first extremely light metal boat built for the defense 
of the cup, “Defender,” during a knockdown in a squall, 
this very result of thrusting the mast through the 
floor came very near happening. The “Defender” was 
subsequently strengthened at this point by carrying 
wide steel straps from the foot of the mast to the 
channels at the junction of deck and side of hull. 

As we have said, every conceivable form of stress is 
applied to a racing yacht. The hull is subjected to severe 
alternations of compression and tension; and heavy tor- 
sional stresses, tending to twist the hull about its longi 
tudinal axis, are applied when the yacht is heeled well 
down under her press of canvas. In the earlier metal 
boats the presence of these severe stresses was revealed 
by the frequency with which a rivet head would snap 
off, particularly when the yacht was heading into a sea; 
and it was not unusual under such circumstances for 
leakage to be quite severe. Indeed, we have heard it 
stated, and it is quite conceivable, that the inflow of 
water along the leaking seams, was at the bottom of 
the “Valkyrie’-“Defender” controversy in the days of 
Lord Dunraven. 

However, with the steady improvement in the quality 
of materials available for hull construction and for 
standing and running gear, the yacht designer is, to-day, 
able to build with exceedingly light scantling. He may 
edge up very Closely to the “factor-of-safety” line, with- 
out being harassed with the fear of breakdowns which 
haunted the designer of ten or fifteen years ago. 


The New York County Medical Society and 
the Press 
HE extent to which medical men may partici- 
pate in the enlightenment of the public through 
newspapers and magazines has been the subject 
of discussion within the past few months. In New York 
city the Medical Society of the county, through its 
Board of Censors, has delivered a pronunciamento on 
infractions of the code of professional ethics, and there 
have been summoned before it physicians and surgeons 
of standing whose names have figured in popular artt- 
cles where facts of medical or surgical progress have 
been obtained with their co-operation or at least their 
consent. Discipline also has been threatened practi- 
tioners who might be guilty of possible or even con 
structive indiscretions of publicity. 

While something may thus have been accomplished 
toward checking the unwholesome self-advertisement to 
which many physicians, both great and small, have 
yielded, there is manifest a reactionary tendency toward 
suppression of information on medical topics. Every 
true scientific man must view with approbation the 
spread of sound and wholesome knowledge of hygiene 
and disease among people at large. If the New York 
County Medical Society persists in its present absurd 
policy it will only hinder the more general popular ap- 
preciation of physicians and surgeons as a class: it 
will withhold from the public a knowledge of scientific 
achievements and efforts. 

That self-seeking practitioners, and not only charla- 
tans and quacks, may acquire undeserved and fictitious 
newspaper reputation and be able to impose on a credu- 
lous publie to its manifest detriment is so obvious that 
the medical profession should protect itself. But such 
abuses, real or fancied, should be judged solely on their 
own merits, instead of being connected with the dis- 
semination of proper and correct medical intelligence. 
Because a reckless reporter has sinned that is no reason 
why conscientious writers for the press—men who take 
the trouble to have their writings approved before publi- 
ecation—should not continue to present information in 
a popular way. Why it is unethical for an American 
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physician to have his name mentioned in the lay press 
in connection with an authenticated discovery when 
“able dispatches from Europe describe corresponding 
achievements of his fellow-workers abroad seems the 
height of absurdity. So, too, the reticence manifested 
in regard to work of high merit or promise, which is of 
deep interest and concern to the public, smacks more 
of the old high-priest days of science than of the twen- 
tieth century. If the laity were to receive authentic, 
accurate, simply worded information as to progress 
in medicine, surgery, and hygiene, with the new and 
essential features emphasized, if safe and sane conclu- 
sions as to the future usefulness of new discoveries are 
drawn, who can question that a much more sympathetic 
attitude toward medicine would ensue and an apprecia- 
tion of medical men more nearly approaching that found 
in Europe would be produced? 

In spite of all the harm done by sensational publica- 
tions there are many periodicals in which the discus 
sion of medical topics could be carried on in a simple, 
healthful, and beneficent manner. Sut that is possible 
only if editors have the co-operation of the medical 
profession generally, and if their efforts to secure abso- 
lute accuracy and reliability are supported in greater 
part 

To-day scientific medicine depends upon the dictum of 
no authority whose ipse dirit is accepted with awe and 
reverence almost superstitious. Not the utterance of a 
man, but the demonstration of scientific truths in the 
eareful regimen of the laboratory convinces in these 
scientific days. Once a discovery has been announced 
to the medical profession, once it has withstood the 
criticism of those competent to judge, it should be au- 
thoritatively brought to general attention. Only in this 
way can the public be interested to the point of rally- 
ing intelligently in support of physicians when the com- 
munity is threatened by restrictive legislation or at- 
tempts to lower the standards of qualifications for 
practice. 

From time to time the most promising efforts in scien- 
tific and experimental medicine, indicating results of 
great value, are interfered with by the efforts of zeal 
ous anti-vivisectionists and zoophilists with their at- 
tempts at legislative suppression or control of animal 
experimentation. Had those interested in scientific 
medicine ever properly informed the public of the na- 
ture and object of their experiments, even describing 
the necessary suffering in the few cases where it must 
occur, instead of permitting the spread of the general, 
but unfortunate impression that such practices take 
place only in cloistered seclusion without systematic 
method or oversight, no hysterical protests would avail 
against a community convinced of the great benefits ze- 
sulting from the labors of those engaged in experimental 
medicine. The Scientiric AMERICAN holds no brief for 
hewspaper science, sensationalism, or the commercial 
exploitation of scientific men and methods, but it does 
protest against any policy that prevents the result of 
any scientific investigation, medical or otherwise, being 
kept from the general discussion of people of intelli- 
gence in the columns of journals whose responsible edi- 
tors make every effort to secure accuracy, authenticity, 
and sanity for their articles. American medical men 
must learn that only by the widest knowledge of their 
efforts and work can they gain the public esteem, while 
it is only through such knowledge that the higher 
standards they aim at will be not only appreciated, but 
generally demanded and enforced. 


A Notice 


ROM time to time we have had occasion to eall 

attention to the fact that the Screnriric AMERI- 

CAN is not connected in any way with the organi- 
zation entitled, the “Scientific American Compiling De- 
partment,” engaged in the sale of the Encyclopedia 
Americana. This notice is published owing to the 
fact that we frequently receive letters of inquiry in 
regard to that enterprise, in spite of the notices pub- 
lished in our columns from time to time stating that 
we are not responsible for any statements that may be 
made by the above-mentioned company or its alter ego, 
the Americana Company. The history of the ease and 
of the long-drawn-out lawsuit in connection with the 
matter were explained at some length in the ScrenTiric 
AMERICAN Of November Sth, 1913. It is because of the 
continued use of the name contrary to our wish that 
we feel constrained to again advise our friends and 
readers of these facts. 


German Machinery Imports and Exports for the Last 
Year.—During 1913 the machinery importation into 
Germany from all nations totaled about 100,000 tons, 
divided as to the principal countries as follows: United 
States, 40 per cent; Great Britain, 34 per cent; Canada, 
7 per cent; Switzerland, 6 per cent, ete. There were 
imported 38,535 tons of agricultural machines repre- 
senting 44 per cent; 7,539 tons of tool machines; of steam 
boilers, 1,476 tons; of railway and street cars, 6,292 tons: 
and 2,261 tons of motor vehicles. 
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Engineering 
Longest Stretch of Straight Railway.—It is surprising 


to learn from The Engineer that the longest stretch of 
railway in the world without a curve is said to be in New 
Zealand, where there is a continuous tangent 136 miles 
in length. Because of its mountainous character, New 
Zealand is known to be one of the most difficult countries 
for the construction of railways. Its lines are fuil of 
sharp curves and unusually heavy grades. 


Preliminary Trial Trip of “‘Vaterland.’’—On her first 
sea test, which lasted for two days, the new Hamburg- 
American liner ‘‘ Vaterland” of 58,000 tons, the largest 
ship in the world, is reported to have made the high 
average speed of 25.8 knots per hour, with the high 
output of 90,000 horse-power from her four turbines. 
Both her owners and her builders, Messrs. Blohm and 
Voss, are to be congratulated that the ship has so greatly 
exceeded her contract speed. 


Japanese Dreadnought “Fuso.’’—If the Marine Rund- 
schau is correct in stating that the Japanese super- 
dreadnought ‘“‘Fuso” was recently launched with her 
engines and guns in place, it seems likely that the 
Japanese navy will be the first to have a battleship in 
commission carrying twelve 14-inch guns. This ship 
is of about 30,000 tons displacement, and she will have a 
secondary battery of sixteen 6-inch rapid fire guns. She 
is down for completion in July, 1915, and a sister ship, 
also building in Japan, is due to be completed a year 
later. 


Population and Traffic Problem.—Great as is the seale 
upon which the New York subways are being enlarged, 
it must be admitted that the recent census statistics 
indicate that the system will be in urgent demand 
long before it is finished. Figures given out recently 
from the census office show that on July Ist of this year 
New York’s population will be about 5,333,537 people, 
which represents a gain in four years of 556,664. This 
means that the city, large as it is, is now adding to its 
numbers every year some 140,000 souls, which is the 
population of a large city. 


Hydraulic Grader for Culebra Cut.—A_ hydraulic 
grader for smoothing down the slopes of the Culebra Cut 
has been constructed for the Isthmian Canal Com- 
mission. The grader is an arrangement of high-pressure 
boilers and pumps, which will pump water from along- 
side the vessel and deliver it at high pressure to pipe 
lines or hose for sluicing material down at the banks of 
the canal. This is the kind of work that is being done 
at Cucuracha slide by pipe-line suction dredge No. 82, 
which 1s pumping to two monitors at a discharge pressure 
of 45 to 50 pounds. The new graders will deliver at a 
pressure of 225 to 235 pounds to the square inch, dis- 
charging through a three-inch hose at an elevation of 
50 feet above the water-line. 


Large Turbine Air Compressors.—By utilizing the 
energy of rapidly-rotating bladed wheels it is now 
possible to compress air on the turbine principle to much 
better advantage, it is claimed, than with piston ma- 
chines. The rotary type, such as is constructed at the 
Berlin Allgemeine Works, now goes as high as 3,000,000 
cubie feet an hour and compresses to 10 or 12 atmos- 
pheres, taking about 12,000 horse-power in a single 
machine. A special steam turbine 1s coupled to three 
separate rotary air compressors. Between each com- 
pressor is a cooler for lowering the temperature of the 
air. The Victoria Falls and Transvaal Power Company 
appears to be the first to take advantage of the large-unit 
construction afforded by the present type, and is in- 
stalling a large plant for power transmission by com- 
pressed air, having already in the central stations near 
Johannesburg as many as 12 turbo-compressors of 4,000 
horse-power size. Air is sent in 20 miles of pipe to 
17 mines for drills and other uses. With the three new 
12,000 horse-power sets which are to be put in, the total 
will be 84,000 horse-power transmitted to the mines. 


City Takes Title to Steinway Tube.—Title to the 
Steinway tunnel, which has been the souree of much 
litigation for years, passed to the city recently. The 
deed was received by the Mayor from the Interborough 
Rapid Transit Company, which acquired it some years 
ago through the absorption of the company owning it. 
The litigation was as to whether, the franchise for the 
tunnel having expired, the company would be able 
to operate it by reason of special legislation. The 
city won and the company decided to turn the ube 
over to the city for $3,000,000. The cost was in the 
neighborhood of $8,000,000. The tunnel is to be a 
part of the dual rapid transit system, and the Inter- 
borough will be credited with $3,000,000 as its share 
in its participation in the entire system. The Board 
of Estimate approved the contract with the Rapid 
Transit Construction Company for the completion of 
the tunnel for temporary operation, pending the com- 
pletion of the dual system. Work will be started soon. 
The tunnel runs from the vicinity of the Grand Central 
Station in Manhattan to Fourth Street in Long Island 
City. 
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Wireless Telephony from Brussels to Paris.—The 
London Times reports that on March 29th a tenor sing- 
ing in a concert at Laeken, near Brussels, was heard by 
wireless telephony on the Eiffel Tower, in Paris. The 
distance between the two places is 225 miles. Use was 
made in this experiment of a new microphone invented 
by the Italian engineer Marzi. 

A Railway from Limbach to Mittweida is one of the most 
recent electric lines in Germany, and is designed to con- 
nect these industrial towns and also Burgstidt, taking 
in many smaller localities, so that the present region of 
Saxony will have better communication than before. The 
line is 15 miles long and is fed by the Oberlungwitz elee- 
tric station. An overhead trolley line working at 1,000 
volts supplies the cars, each of which carries two motors 
of 50 horse-power. Freight as well as passengers is 
carried on the trains, and there is already a good traffic 
assured. It makes connection with the state railroad 
which crosses the electric line at two points. 

A Novel Advertising Device has made its appearance, 
which consists of a polished metal cylinder shaped like 
a vase. Inside the receptacle is a small electric motor 
which makes a magnet turn about a shaft. Small articles 
for sale with pieces of iron imbedded in them are put on 
the cylinder, and the magnet causes them to travel 
around the surface. This movement attracts the atten- 
tion of the passers-by, and still further attraction is 
caused by employing small figures of men or others of 
an amusing character which go through irregular evolu- 
tions around the cylinder. Small steel balls with flags 
stuck in them are found among the best for this use. 


Electrical Iron and Steel Production in Sweden has 
been on the increase within a recent period. As to the 
amount turned out in that country, starting with 122 
tons in 1908, it rose to 870 tons in 1910 and 18,000 tons 
in 1912, or the last report. There are upwards of 20 
electric furnaces running at present, using in all some 
60,000 horse-power. New furnaces are building at 
Lofoten, Gelivara and Sandviken. The Stora Koppar- 
bergs Company recently purchased a waterfall which 
gives 150,000 horse-power, and is to build new furnaces 
in the near future. As regards chrome steel, a new plant 
was put in use not long ago at Trolhattan with two elec- 
trie furnaces, which reduce ore imported from New 
Caledonia and South Africa, using the three-phase 
system. The product contains from 5 to 9 per cent 
chromium, and is furnished in four different grades. 


The Failure of “Hail-Rods” in France.—Reference 
has been made several times in these columns to the 
recent erection in many parts of France of large lightning 
rods, known as “electric Niagaras,”” supposed to be 
efficacious in averting hailstorms. The futility of such 
devices seems obvious to persons familiar with the 
mechanism of thunderstorms, of which hail is merely 
a by-product, yet hundreds of the rods have been in- 
stalled at great expense. In a recent communication 
to the National Society of Agriculture of France, Prof. 
Alfred Angot, director of the French meteorological 
service, after pointing out the absurdity of the “ Niag- 
aras’”’ from a scientific point of view, cited a number of 
instances in which the rods had signally failed of their 
purpose. Thus, the large rod installed on the Eiffel 
Tower has not had any effect on the frequency of hail in 
its vicinity. In the suburbs of Clermont-Ferrand a big 
“Niagara” stands on an iron tower 100 feet high. This 
rod was itself pelted with hail twice in 1912 and four 
times in 1913; in one storm some of the hailstones 
attained the size of hen’s eggs. Similar cases have been 
reported from other parts of France. 


Electric Automaton.—M. Torres Quevedo, a_ well- 
known Spanish engineer, is occupied with some very 
interesting inventions in the new government mechanical 
laboratory at Madrid, of which he is the head. His idea 
is to be able to operate various kinds of machines on 
the automatic principle and to a much greater extent 
than is done at present, largely by the use of electricity, 
and thus the machine is to do without the workman in 
numerous cases. It is commonly supposed that an 
automatic machine must do the allotted work in exactly 
the same way, but the object proposed by the inventor 
is to make a machine imitate a human being in carrying 
out complicated operations implying a choice, where the 
cireumstanees in the case are very numerous. To 
demonstrate this by a special case, he has already 
constructed an automatic chess player which is reduced 
to simple terms and makes use of two pieces, while the 
opponent uses one piece and can move at will. The 
machine in turn determines the proper move, and carries 
it out by the mechanism, so that the machine is obliged 
to provide for a very great choice in making its move- 
ments. Another interesting apparatus is an automatic 
calculator, and, unlike most machines of this class, it 
is first set at the required figures and then carries out 
all the needed movements for making the calculation 
without any manual aid. M. Torres Quevedo is engaged 
upon a device of this kind, and has already made working 
models to demonstrate the principles involved. 


Science 

A Fluorescent Microscope.—Mr. Karl Reichert of 
Vienna, has constructed a fluorescent microscope which 
is of advantage in certain cases. The lighting of the 
object to be observed is effected by provoking its 
fluorescence by means of ultra-violet rays. The ultra- 
violet rays, having passed through one of the new light 
filters of Wood, are concentrated by a quartz lens on 
the object to be examined. The advantage of thie 
method is that the color of the fluorescent light pro- 
voked by the action of the ultra-violet rays varies in 
general with the chemical nature of the fluorescent 
object. In this way it is possible to recognize differences 
in the matter and composition of objects which are not 
perceptible by ordinary light. It also enables the 
physiological action of ultra-violet light on living organ- 
isms to be studied. 


Ocean Temperatures and Icebergs.—The Bureau of 
Standards has recently issued a bulletin by C. W. 
Waidner, H. C. Dickinson and J. J. Crowe, on “Obser- 
vations on Ocean Temperatures in the Vicinity of Ice- 
bergs and in Other Parts of the Ocean.” The records 
of sea-water temperatures obtained by means of an 
electrical resistance thermometer and a Leeds and 
Northrup temperature recorder installed on the U. 8S. 
steamships “Chester” and “ Birmingham” in their patrol 
of the North Atlantic Ocean show that the temperature 
variations in parts of the ocean far removed from ice 
are often as great as in the neighborhood of icebergs. 
This disagrees with the observations of Prof. Bernes. 
“In view of the differences in the character of the records 
obtained by Barnes and ourselves,” the authors state, 
“it is very desirable that further observations be made 
in different parts of the ocean, and under as varied con- 
ditions as possible before attempting to draw final con- 
clusions.” 


The Imperial Bureau of Entomology, conducted under 
the auspices of the British Colonial Office, is becoming 
one of the great humanitarian institutions of the British 
Empire, especially on account of its work in eonnection 
with disease-carrying insects. Al! the British colonies 
contribute to the expense of the Bureau’s work and share 
in its benefits. During the year 1913 one task carried 
out was the collecting and collating of the laws and 
regulations relating to injurious insects in force in the 
various parts of the Empire. During the same year, 
80,000 specimens of insects were received by the Bureau, 
of which 14,000 were blood-sucking insects. An urgent 
problem now impending is to safeguard India from the 
importation of the yellow fever mosquito; a contingency 
threatened by the shifting of trade routes that will follow 
the opening of the Panama Canal. It is believed that 
yellow fover has already appeared in New Caledonia. 
A careful mesquito survey has just been carried out in 
Hong Kong. 


Radium in the Upper Atm. aere.—Hess, of the 
Vienna Radium Institute, has recently publighed the 
results of some remarkable experiments. He has ‘nyes- 
tigated the penetrating radiation which occurs in he 
upper atmosphere by means of balloon ascents, and he 
arrives at the startling conclusion that at a height ex- 
ceeding 2,000 meters there is a rapid increase in the 
intensity of the penetrating rays. At these heights 
the penetrating rays from the earth itself would be 
absolutely negligible, while that from the radium emana- 
tion in the air, which has its origin in the earth and is 
of limited life, must be, at any rate, less than at the 
surface. So that it would seem we must assume some 
extra-terrestrial source for these radiations. The con- 
clusion that a great part of the penetrating radiation 
cannot come from the known radio-active constituents 
of the earth and atmosphere is one that must evoke 
general interest, and calls for the further rasdio-active 
exploration of the upper atmosphere. 


The Electron as a Vibrating Particle.—Herr Korn 
has established, during a period of over twelve years, a 
mechanical theory of gravity and of reciprocal molecular 
effects, the main points of the theory being as follows: 
Suppose an infinite and incompressible medium, with 
very rapid vibrations, containing slightly compressible 
particles; such a system is capable of an infinite number 
of different vibrations. The mathematical investiga- 
tion of such a system is not difficult, provided that we 
assume no whirlpools to exist. The fundamentai vibra- 
tion will be a pulsation of the particles and Newton's 
Law of Gravitation will express the reciprocal effects 
of these particles, due to this fundamental vibration 
If we impose on the vibrating particles the condition 
of constant velocity of pulsation, the electrons may be 
considered as such pulsating particles. In other words 
we must conceive the electrons to oppose & very great 
resistance to any external action tending to modify 
their velocity of pulsation; it is also necessary to admit 
that these extremely rapid vibrations emit very little 
or no radiation. The duration of the vibrations is 
extremely great in comparison to the duration of all 
vibrations hitherto known, 
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Some Interesting Automobile Novelties 


A Funeral Motor Car 


SAN MPRANCISCO undertaker ha 
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The Army Automobile in Service 


Tce red automobile was lately giv 
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poses The mai 1 ut window is in the 
front end of the car d above the driver's 
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The Auto Skiff 
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Motor car for transporting horses. 
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Padded interior of the car. 





A Small Diesel Engine 

AJUMEROUS attempts have been made 

to produce an oil engine on the Diesel 
principle, but of small size, suca as is de- 
manded for common use, especially for 
small dynamo groups, but up to the pres- 
ent time the problem seemed to be un- 
solved. While it is true that the gasoline 
motor has come into good use for this pur- 
pose, its application is limited owing to 
the cost of fuel, and also danger from fire. 
Another type of motor using the incan- 
descent tube ignition operates on the 
same economical fuel as the Diesel engine, 
but it consumes much more fuel, and the 
engine is larger and heavier than the 
Diesel, besides having other disadvan- 
tages. Recently the well-known Berlin 
Allgemeine works has produced a small 
motor for use with dynamos, ranging from 
60 to 200 horse-power sizes. Economy in 
fuel consumption, good governing within 
wide limits, and excellent combustion, as 
shown by the quality of exhaust gas, is 
secured in the new engine when using : 
compression of 30 to 40 atmospheres. It 
employs a special air compressor which 
furnishes 60 atmospheres for the motor 
starting and for injecting of combustible. 
An oil pump supplies the proper quantities 
of oil at each interval, working in con- 
nection with an atomizing valve. Another 
point is the starting by means of com 
pressed air. All the parts are designed so 
as to be easily operated by ordinary per- 
sonnel. Small groups of this kind have an 
all-inclosed dynamo mounted on one side 
of the motor, and this gives a compact 
makeup. Compressed air comes from a 
small pump on the motor, and air is stored 
up in a cylinder in the base, the oil tank 
being also lodged here. The present en- 
gines run at 500 revolutions per minute. 
On the whole the present makeup is likely 
to give a wider scope for the use of the 
Diesel engine, especially for electric 
groups. 


Motor Car for Transporting 
Horses 

oo BLANC of Monaco, a well- 

4known sportsman, has found that his 
horses suffered on the journey from the 
stables in England to the Riviera and re- 
turn, because of the frequent transfer 
from railway car to boat, and from beat 
to car. This had the effect of rendering 
them nervous, and their performances at 
the race track were not up to par. The 
necessity of devising some means of trans- 
porting the animals without changing cars 
was evident. This led to the design of the 
portable stable shown in the accompanying 
photograph. It consists of a motor truck 
body, which may be lifted off the chassis 
and put aboard a train or a boat as the 
case may be, without disturbing the horse 
inside. The interior of the car, as shown 
in one of the photographs, is well padded 
inside to protect the horse against injury, 
and the sides are fitted with shutters to 
provide ventilation. The horse does not 
feel the fatigue of travel so long as he does 
not have to leave his stable. 








Lifting the “stable” off the chassis. 





= 

















May 16, 1914 


SCIENTIFIC AMERICAN 


411 
















Portable military gas beacon. 


Light signal known as mark 45. 
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By Dr. Alfred Gradenwitz 


The beacon used at Potsdam. 


Light signal known as mark 123. 
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A lighthouse for the Johannistal airmen. 


Light signal known as mark 1242. 








HE use of fires to inform the navigator at dark and 

in foggy weather of the proximity of the coast and 
of his actual position can be dated back to the days 
of Grecian antiquity. In ancient times torches were 
lighted or heaps of logs burnt, but our inventive age 
has produced beacons in which the rays from various 
sources of light are reinforced by mirrors and lenses. 
These beacons, in accordance with the rapid strides 
made by navigation, have lately been developed to ex- 
traordinary perfection and variety. 

The airman requires a similar means to find his way 
in the atmospheric ocean as navigators at sea. Where- 
as the light from beacons in the sea need be seen only 
in a practically horizontal direction, lights for aerial 
navigation must so give out their beams as to be visible 
from any point of space situated above the lowest flying 
level. 

A Berlin firm has for some years been engaged in 
experimental work destined to produce special types 
of searchlight for aerial navigation. The first type of 
aerial beacon which they evolved was a stationary appa- 
ratus radiating freely in an upward direction beams 
of light coming from the upper hemisphere, whereas 
the beams from the lower hemisphere were deflected in a 
practically horizontal direction by a set of prisms. The 
type eventually developed, however, comprises several 


belts of lenses, sending out uniformly in all directions 
the beams of a lamp placed in the focus. 

A point was made from the outset so to design these 
intermittent beacons as to allow each place to be dis- 
tinguished from any other by some characteristic mark. 
Each aerial beacon must have a distinctive mark of 
its own, this being the only means of reducing the risk 
of the aeronaut’s losing his way. Such marks are made 
up of variable successions of light flashes denoting 
given figures. 

These characteristic flashes enable the aeronaut with 
the aid of his log-book, at a moment's notice to ascer- 
tain the place where the beacon is situated. Other 
methods of characterizing the place, e. g., by a sequence 
of long and short flashes, in accordance with the Morse 
alphabet, or by multicolored lanterns, would not seem 
to be desirable. In fact, the use of the Morse signs 
would presuppose a perfect familiarity with the Morse 
alphabet, and the adoption of colored lights would be 
impracticable on account of the considerable reduction 
in luminous intensity due to the insertion of colored 
glasses. 

The aerial beacons here illustrated are designed to 
emit an unlimited sequence of flashes of sufficient lumin- 
ous intensity. Electric incandescent lamps or gas (e. g.. 
acetylene or Blau gas) lanterns are used as sources of 


light. One of our pictures shows an eiectric search 
light comprising special lamps (of up to 50,000 candle 
power) surrounded by a lens system which is so de 
signed that the beams of light in clear weather are 
visible up to 40 kilometers as a minimum. A gless globe 
covers the lenses on the top, a discharge hood serving 
to prevent excessive heating in the interior of the lamp 

The distinctive flashes previously referred to are pro 
duced by a special switch. In flashing the beacons fer 
aerial navigation, the end signal is of great importance 
While marking flashes of one and one half seconds as 
a maximum have been found to be absolutely sufficient, 
a light of about five seconds’ duration is desirable for 
the end signal. 

Wherever electrical energy is available, .the use of 
electric searchlights will be found preferable, whereas 
on mountain tops and close to the seacoast, where there 
is no supply of electricity, gas-operated beacons are 
used to advantage. 

Rotating beacons have also been constructed, which 
combine the bcams of light in a bundle seen as a nar- 
row luminous band reaching from the horizon to the 
zenith. In order to be seen from all points of space, this 
band must be given a rotation round its axis. Since the 


whole radiation given out from the lamp is crowded 


into a relatively small space, the luminous intensity of 
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rotary searchlights Is much greater than that of belt 
lens beacons, and may amount to many millions of 
candle- power 

These searchlights will not only warrant a safe flight 
to the airman’s destination on the shortest possible way 
but will prevent his crossing the frontier or the sea 


coast 


Has the Fighting Dirigible Airship Arrived? 
By Carl Dienstbach 

TEVHE veil bas at last been lifted from some of the 
I German army and navy preparations for real wat 
in the ais It appears that the largest type of dirigible 
is now actually at that stage of its development in 
which its importance as a long range scout is well nigh 
equaled by its ability to fight Far from showing its 
nose only where none of the dreaded armed aeroplanes 
are at large, its actual role in the battles of the future 
may well be expected to consist in blocking the air to 
aeroplanes just where free passage would be indispens 
abie for efficient scouting 

The dirigibie’s comparative slowness would no more 
prevent it from protecting the secrets of a locality than, 
for instance, the comparative slowness of dreadnoughts 
would prevent them from protecting a_ sluggish 
fleet of transports against the torpedoes of swift de 
strovers 

Keeping the “inner circle” and able to perceive the 
approach of aeroplanes at a score of miles distance, 
it would need no racing speed to intercept them 
from any angle with a fire that has now actually been 


proved efficient at 2,000 yards 


Vibration” and the lighter machine's quickened 
period of escillation” is the shibboleth that spells the 
superiority of the dirigible’s fire. On a swaying aero 


plane this has been compared with the jerking of an 
automobile over an ordinary road A designer of ma 
chine guns and one-time champion revolver shot once 
told the writer that after having been up in both mono 
planes and biplanes, only automatic pistols fired from 
the hand could be used to advantage. This may be 
exaggerated, Dut it is the writer's own experience that 
in the cabin of a Zeppelin no vibration exists. The slow 
swaying imperceptible The aeroplane, especially 
the fast light type, is essentially all engine room, and 
as long as its motor is turning there is vibration. 
Heavier machines, while less jerky in balancing, gen 
erally lose much of the advantage of speed Machine 
grns have been fired from aeroplanes, but no great 
resuits are on record Small dirigibles, with every 
thing crowded into a car, would vibrate no less But 
the results and details of tests made by the very mod 
ern war Zeppelin “ZV,” on March 12th, at the Doeber 
itz Military Aerodrome, the first of their kind to be 
come known, are truly remarkable. At a distance of 
1833 yards it scored a large percentage of hits with 
lis machine gun on a target 12 by 33 feet, supported 
by kites. Even at 2,000 yards hits were recorded 

This was all done with a machine gun of not much 
greater range than a rifle’s But when Greek meets 
Greek in the air, when dirigible fights dirigible, larger 
calibers are inevitable 

It seems impossible that the history of dreadnought 
development should not repeat itself. In the air as on 
the water, the final competition will be in the size of 
gun that may be carried and the speed that can be 
made at the same time. A 30-knot dreadnought, with 
enormous “spotting” masts, if carrying only two ex 
traordinarily high-powered rifles, would hardly need 
much armoring; it would fight at will at a range where 
it cannot be hit. The same principle underlies aerial 
fighting; all the more so because the problem, with the 
great vulnerability of dirigibles and the impossibility of 
armoring them, reduces itself plainly to hitting at a 
greater range, preserved by superior speed, both pro 
cured by enlarged size 

A specific complication arises from the danger of 
igniting the gas by the blast from larger pieces. But if 
care is taken to fire them only while moving at top 
speed, the rush of air past the muzzles positively pre 
vents ignition by blowing away the gas Bracing the 
gun-mounts against recoil offers no insurmountable dif 
ficulty, and there is no danger to the equilibrium 

No leas reliable an authority than Dr. Eckener is 
responsible for equally startling recent revelations about 
the other kind of aerial marksmanship, dropping bombs 
to the ground, as practised by modern Zeppelins. From 
a safe altitude of 5,000 feet heavy bombs were dropped 
within circles marked by buoys on the water of the 
lower Elbe, of only 15 feet in diameter, showing that 
they could be dropped as well into the funnels of war 
ships. Tests made on land showed that from an equal 
elevation a railroad station could be completely wrecked 
by four of these bombs. Theory has long indicated the 
feasibility of these performances, if necessary condi 
tions—heavy weight of bomb, steadiness of aircraft, 
exact knowledge of the vertical direction. of the dis 
tance from the ground, and of the speed over the ground 
—~are complied with. A Zeppelin furnishes all facilities 
for fulfilling these conditions. 
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The armament of a war Zeppelin actually includes 


one piece of heavier artillery in addition to the machine 


gul The enliber seems to be little above two inches, 
to judge from the ranges reported, according to late 
reports The target was a box 30 by 15 feet, suspend 


ed 1,000 feet above the ground from one of the mili 
tary captive kite balloons Near the center of both 
its longest surfaces there were “bull's eyes,” black 


marks corresponding in size with the motor and the 


pilot ef an aeroplane From an elevation of 1,900 to 
“100 feet the “ZV,” at the second trial of 15 rounds 
from its heavier cannon, hit both of these marks at a 
range of 2,100 yards, although the target was blown 
about like a leaf in the strong wind. While firing, the 


airship circled about the target At the first trial, also 
with a total of 15 rounds, both the machine gun and 
the cannon were very efficient at a distance of 1,600 
yards In the third trial the range was increased to 
2.600 yards, again only the cannon being used. The 
guns are both carried on a platform on top of the hull, 
ind are removed from the proximity of escaping gas. 
On March 30th the “ZV gave a demonstration 
over Berlin, which puts a sinister meaning to Dr. 
Eckener’s statements She directly followed the 
Hansa,” which had traversed the city with the usual 


hum of the motors, but in silence. The motors of the 
Zeppelin of to-day are muffled as efficiently as those of 
the best automobiles, and it has been found that the 
propellers alone, at any height, escape detection. In 


very cloudy weather or at night the presence of a deadly 
airship within easy striking distance may never be sus 
pected No wonder that Dr. Eckener stated in the same 
lecture that the perfectly feasible regular airship ser 
vice to British ports, to catch the “Lusitania” and con 
siderably shorten the trip from Germany to the United 
States, in the absence of an adequate English air navy, 
was as yet out of the question for reasons of interna 
tional polities 

After the new Zeppelin “Z VIII,” on March 29th, 
ascended to 10,000 feet, even the upper air can hardly 
be considered a safe refuge for the aeroplane. 

\ 


needs only a minimum amount of fuel (easily renewed), 


wrotecting airship, cruising above a limited zone, 


and, thus lightened, climbs readily Correct observa 
tions, difficult at best from a high altitude, are hardly 
helped by the excitement of being attacked, even if the 


aeroplane escapes destruction. 


Wit and Humor Cannot Be Appreciated 
Without Muscular Movements 
By Dr. Leonard Keene Hirshberg, A.B., M.A., M.D. 
(Johns Hopkins) 

| fanart SHANDY, the world’s greatest reasoner 
he confesses it himself—was master of one of the 
finest chains of sublimate humor, yet for the life of him 
he was unable to get one line of it into the head of hi 


wife. Mr. Strickland Gillilan says it’s the simplest thing 
in the world to write a joke. All you have to do is sit 
down, strike the keys of your typewriter, and there you 
are. Only you must think of one first. That’s where 
the difficulty arises. 

What the cubdivisions of humor may be, whether wit, 
fun, laughter, humor and word-play, are one and the 
same thing, or all different, is after all not material to 
an analysis of the question. To arrive truly at the funda- 
mental element of the emotion which arises from the 
fifty-seven varieties of fun, known under the broad terms 
jest, wit, jokes, humor, fun and laughter, I selected three 
recent numbers of Life, Puck, and Judge, and submitted 
these to twenty individuals of average intelligence to say 
whether the various pictures, anecdotes, and jokes were 
or were not funny, and why. 

One of the pictures that excited the risibilities of the 
subjects, was that of a little fellow who had eaten green 
apples. He was pictured all bent-up with his hands 
pressed into his little tummy. To a sympathetic mother, 
he said: ‘‘Mamma, I feel like a thunder-storm is inside 
me.”’ Two who examined this, said: ‘‘Poor little fellow, 
no wonder he feels like a thunder-storm.” The others 
all considered the incongruous rumbling of the stomach 
as recalling the rolling to be the crux of their interest. 

The picture of a young girl sitting on a bench around 
whose waist were the arms of two young men, was among 
those shown. The legend, “‘A Divided Skirt,” was 
printed beneath. One saw the humor in this with ‘“‘mov- 
ing eyes,” as a “play upon the word skirt, vulgarly known 
as a girl, the tender element of attraction between the 
sexes, and the composite pleasure of discerning the hidden 
meaning of the word as well as the present funny vogue 
of that kind of wearing apparel.” 

While none of them overtly laughed or smiled, all ad- 
mitted that the enjoyment or other emotions were accom- 
panied with inclinations to move their facial muscles, or 
an imaginary movement of those muscles. 

An elaborate drawing-room, with husband bending 


forward intently to his wife, explained this dialogue: 
The wife, 
a retired emotional actress, replied: “It is so long since 
I shed a bushel or two of them, and I am so out of prac- 
tice, I cannot say, 


9 


“Wifey, will you shed any tears when I die? 


was so far from humorous to the 
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ten women that they even wrote objections to it as 
“degrading matrimony in the publie eyes.” The men 
all considered it funny, although three of them are un- 
married, because the husband was “absurd,” “silly,” 
“gullible,”’ “‘sentimental” and “henpecked.”’ 

Another illustration of five little, black pickaninnies 
looking out of a window under which was the sign 
“Angels Rest Nursery,” struck all the observers as 
“cute,” “sweet,” “pretty,” “pleasant,” “‘amusing,” and 
the like. They said they were inclined to smile, that is, 
to inhibit or reprove a tender muscular movement of 
the face. Ina word, this picture of Judge was considered 
as in a tender key of pathos, rather than incongruity, 
awkwardness, or funny, false position. 

A disheveled gentleman, with his cravat and collar 
awry, picking himself up from the nethermost step of a 
long flight, was shown, with this line beneath the two 
words, ‘‘An Optimist”: “Oh, well, I was coming down, 
anyway.” 

All of the subjects maintained that this was uproar- 
iously funny, because (1) “to obscure his embarrassment, 
the man offered an unbelievable excuse,” (2) ‘‘because 
he was awkward, yet unmindful of his degraded, incon- 
gruous position,” (3) ‘there was no one around to accept 
a flimsy reason for his serious, yet clumsy predicament,” 
4) “his mechanical and unconscious position of awk- 


wardness and impossible explanation,’ (5) “‘absurd at- 
tempt to divert attention from his inefficient fauz pas,” 
” (7) 
“interruption of smooth and even tenor of one’s way 


6) “undignified and unexpected reversal of form,’ 


by an abrupt but not unhappy catastrophe.”’ And so 
on. In a word, surprise, abrupt termination of smooth 
sailing thought, embarrassment, lame excuse, double 
meaning, incongruity, debasement of a neutral or un- 
friendly person, awkwardness, and mock reasoning were 
all offered as evidence of the muscular facial contortions 
that presented this picture as uproariously funny. 

Thus it is seen that at the bottom, the stimulus that 
gives rise to the emotions grouped under the names of 
humor and pity really causes muscular movements first. 
These produce the mental states known as pathos, wit, 
and cuteness. Proof of this discovery is found in the 
fact that persons whose facial muscles are absolutely 
paralyzed cannot see a joke. Stolid-faced Englishmen, 
as well as persons whose cheeks and mouth-museles are 
seriously burned or scarred-up, fail to see the points of 
definite and open jests. On the other hand, the rough, 
muscular, active movements of slap-stick comedy acts 
on the vaudeville stage are even funny to paralyties and 
idiots. For, the observer really laughs at such gyrations 
by way of his neck, head, belly, and arm muscles. Ina 
word, the coarser the fun, the larger are the muscles that 
laugh. Even the man in the iron mask can enjoy a prac- 
tical joke that will make a horse laugh. 


The Flight of the House Fly 

T a meeting of the Cambridge Philosophical So- 
<A ciety, Dr. E. Hindle described some experiments 
which he made with G. Merriman in order to determine 
the housefly’s range of flight. During the course of 
the experiments about 25,000 flies were released under 
various conditions of weather and temperature. No 
ess than fifty observing stations were arranged where 


the flies were caught in traps or on flypaper. In order 
to identify them they had been dusted with red or yel- 
low chalk powder. The experiments showed that the 
flles winged their way either directly against the wind 
or obliquely to it. This phenomenon has also been ob- 
served in the case of other insects as well as of birds. 
The greatest distance covered by a fly was 700 meters, 
and a large part of this lay over open ground. In 
densely crowded cities, Dr. Hindle does not believe 
that the fly travels more than 400 meters. In order to 
secure the widest distribution, fine weather and warmth 
are necessary. Flies which were released in the after- 
noon, were not so widely distributed as flies which were 
released in the morning. 


The Structure of Crystals 

N a paper before the Royal Society of London W. L. 

Bragg investigates the structure of some crystalline 
bodies, as indicated by the manner in which they dif- 
fract X-rays. For a certain number of simple crystals 
it is found that the interference figures may be attrib- 
uted to the diffraction of a “white” radiation by @ 
series of points situated on a configuration in space. 
Each of these points is a simple atom; if an atom, in 
a molecule, is at least twice as heavy as any one of 
the others, it is the configuration formed by these atoms 
which reveals the figure of diffraction. Two atoms of 
approximately the same atomic weight are nearly equal 
as centers of diffraction. The lightest atoms of the 
molecule are not grouped in the immediate neighbor- 
hood of the heavy atoms, but occupy intermediate posi- 
tions. Thus, in chloride of sodium, the sodium atom 
has six neighboring atoms of chlorine equally near with 
which it can combine to form a molecule of NaCl In 
some cases the atoms are arranged in a simple cube in 
such a way that layers parallel to the axes of the cube 
contain alternate atoms of each species. 
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Correspondence 


[The editors are not responsible for statements 
made in the correspondence column. Anonymous com- 
munications cannot be considered, but the names of 
correspondents will be withheld when so desired.) 


Wireless Distress Signals 
To the Editor of the ScteNTIFIC AMERICAN: 

Newspaper reports of the false “S O S” supposed to 
the “Siberia,” unfortunately place 
this single exceptional light which, in 
the public mind, may offset a thousand correctly trans- 


have been sent by 
instance in a 
mitted signal messages. Inasmuch as the signals S OS 
8 o 8 ‘ 

. — **e¢ are quite 
m b ~ 


dissimilar from 


MBS ' it seems evident that 
the confusion is due to the gross carelessness of the 
operator rather than the apparatus employed. If the 
signals had been H OS or I O'S the excuse might have 
appeared more plausible, for the resemblance would 
have been closer. 

In a pending patent the writer has proposed to pre- 
vent such serious confusion by assigning a definite tone 
combination which is to be used only for distress signal- 
which cannot be mistaken for static or 


The plan has been 


ing, a signal 
other ship calls—eyen by a novice. 
tested. 


agreed upon and adopted for exclusive 


satisfactorily If such a tone combination can 
be universally 
use in distress signaling confusion will be obviated. 
An ordinary seaman can tell the difference between such 
a distress signal and all other, where a partially trained 
operator may fail to pick out the present distress signal 
with certainty. According to this plan the distress sig- 
nal will be analogous to the Klaxon horn, and its use 
should leave no doubt at the receiving station. 

Even if this plan is not adopted the 


writer would suggest that the present distress signal can 


subsequently 


be made more efticient by 
1. Requiring that it be sent by a musical pitch trans- 
mitter, or its equivalent, so that it can be distinguished 
from static X's. This means that open spark sets must 
be remodeled or replaced by more modern equipment. 
2. Instructing all operators to give the dashes of the 
© full value, or more than full value (—— —— ——; 
to distinguish from the dots of the two 
FULL space interval 


not Ds 
S’s. A should also be allowed 
between each signal group so that the apparent running 
over of signals is prevented. 

As matters stand, there ought to be an investigation 
the “Siberia” did not hear the false 
relayed radio reports and stop them. Although radio 
communication is far from perfect, and it should be 
remembered that the ordinary telegraph and telephone 


to ascertain why 


are imperfect, it has certainly advanced to a point where 
it is practical and normally reliable. 
Minneapolis, Minn. Puiuie E. EpetMAN. 


The Rhinoceros Beetle 


To the Editor of the ScienTIFIC AMERICAN: 

Since the publication of my article concerning Dr. 
Frederichs’ discovery of a wonderful fungus which de- 
stroys the larve of the well known Rhinoceros beetle, 
I learn from some correspondence I have had with 
Manila that Dr. Frederichs has himself found this iden- 
tical fungus at work in the Philippines. 

I quote from an official paper just received from O. 
W. Barrett, Esq., Chief of Division of Horticulture, 
Manila: “Dr. Frederichs of Apia has spent about one 
month here investigating cocoanut pests, and finds the 
same fungus (Metarrhizium (Chromostylium) anisoplie 
(Metsch) is in evidence here. In fact, it is 
probable that this fungus has been instrumental in keep- 
ing the ‘Uang’ in check for many years past in the 
Philippines.” H. J. Moors. 

Apia, Samoa. 


Sorokin) 


Modern Naval Ordnance 


To the Editor of the Sctentiric AMERICAN: 
In No. 6, vol. ex, February 7th, you 
French shell, 1,438 


mention the 
13.4-inch pounds; velocity, 


2,657 feet. 


fun: 


The energy by 


= works out equal 70,000 


foot-tons, approximate. So this shell is, 
somewhat 


as you say, 
14-inch shell. 
If we take into consideration the very important factor 
of “ballistic coefficient,” it would seem to me that the 


more powerful than our own 


French gun shows a very considerably higher efficiency, 
as that factor is approximately as 8 to 7 in comparison 
With our 14-inch This is shown by formula 
for ballistic coefficient: _ ; viz. weight of the shell 
ba d? 

divided by of caliber of gun. The German 
itis 

15-inch gun, which you mentioned some time ago, with 
its shell of 1,667 pounds, would also look inferior to the 
French piece in that respect. What the weight of the 
British 15-inch gun’s projectile is I know not; if it be 


piece. 


square 
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1,800 pounds, it 

French piece. 
Would you kindly discuss these matters in your es- 

teemed publication? Rev. J. H. Meyer, 8. J. 
New Orleans, La. 


would be just about even with the 


“Gore-shaped”’ Harbor Entrance 
To the Editor of the Screntiric AMERICAN: 

I am sending you a sketch of what I think is the 
proper way to construct an entrance to a harbor such as 
the ones named. I have sent copies to the Minister of 
Public Works, Ottawa, and to the Honorable the Sec- 
retary of the Interior, Washington. There are many 
harbors on your side of the lakes that are entered be- 
tween piers, and | am sure a like experience must be 
had. 

I should very much like to see a harbor entrance 
constructed as indicated, before I pass in my checks, 
as I am sure that it will work as claimed. 

Owen Sound, Ontario, Canada. E. Dunn. 

The letter referred to by our correspondent follows: 

“Sir: I beg to submit to you a plan of what I 
think is the proper way to construct a harbor, or rather, 
the entrance to one, on an open beach, like Goderich or 
Port Both of these harbors are entered be- 
tween piers. Those of Port Stanley are about 1,000 feet 
long and 85 feet between them. Those of Goderich are, 
the south one 1,500 feet and the north one 1,900 feet 
long and 200 feet between them. 

“Where They Fail.—Those of Port Stanley cannot be 
taken in a gale off the lake. When I was in the Gov- 
ernment steamer “Petrel” I many times ran back 
to Long Point, 60 miles, rather than take the risk, and 
In this case, however, the 


Stanley. 


she was but a small vessel. 
piers being so close together there is no sea at the 
harbor end; but in the case of Goderich, where the 





. ae 





PRESENT PIERS — $0L1D BLACK 
PROPOSED NEWPIER = OUTLINE 














Proposed reconstruction of south pier at entrance 
to Goderich harbor. 


piers are 200 feet apart, a heavy sea runs right into 
the harbor. They have built at the harbor end what 
they call a check water, which does not always check. 
I have lain there when the sea has broken over it in 
a solid mass, when loading or unloading of vessels was 
impossible. My ideas are the result of my observations 
of the working of the sea in natural harbors. If you 
will take a chart of the Georgian Bay, and compare 
Owen Sound Bay with that of Colpeys, which has three 
islands off its movth, you would naturally think there 
would be less sea at its head, under the same circum- 
stances, than at the head of Owen Sound Bay, but 
such is not the case. The gore shape of the bay is the 
cause, it being 7 miles wide at its mouth and tapering 
to half a mile at the head. Colpey’s Bay, on the other 
hand, is nearly parallel, and 
through the gap between White Cloud and Hay Islands, 
rolls right to the head. 

“IT have many times run before a storm into Owen 
Sound, and from the entrance to the head the sea would 
be quite noticeably less every mile, and at the head not 
half as high as the head of Colpey’s Bay. Gore Bay, 
on the north side of the Manitoulin Island, gives the 
same evidence, that is, the shape of the bay kills the 
sea. I made a miniature harbor and entrance on the 
same scale as the sketch herewith, and found it worked 
as I expected.” 


whatever sea passes 


The Problem of Our Navy 


To the Editor of the Screntiric AMERICAN: 

As an old subscriber to the Sciuentiric AMERICAN, I 
have been very greatly interested in the series of arti- 
cles now being published on the “Problem of Our 
Navy,” and especially in what you say in article 1X 
about educating the public to view this matter in an 
intelligent manner. 

My purpose in writing you this is to eall your atten- 
tion to something which, in my opinion, is doing a great 
deal to damage the Navy in the interior States. I 
am a farmer by occupation, and as such I keep several 
farm papers of the better class, and these are, as a 
rule, not hostile to Government expenditures on naval 
and military matters, but there are a great number 


+18 


papers being printed in this country 
which have a circulation of from 500,000 to 750,000 
subscriptions, and about every other 
some article headed “150 Million Dollars for Navy.” or 
“Every Time Navy Fires a Shot the Value of Your Wheat 
Field or Flock of Chickens Goes Up in Smoke.” Now 
in my opinion, this is doing a great deal to injure the 
Navy, as most of these farmers, who comprise a large 
part of the voters, are living in the interior of the coun 
try. Furthermore, I know a great many of these men 
who read no other papers at all except some country 
paper which has equally warped opinions. I have just 
read an article in a large city newspaper headed, “Naval 
Efficiency,” which went on to tell how prompt the 
Navy was in the Mexican crisis, and how it could have, 
to use one of their own phrases, “plowed the seas in 
search of any enemy in twenty-four hours,” as though 
there was no difference between a first-class nava! en 
gagement and bombarding a more or less defenseless 
harbor. Karat F. JuGuer. 
Black Pine, Oneida Co., Idaho. 


of cheap farm 


issue has in it 


436,682 Tons of Valueless Water Shipped With 
Corn Each Year 
particulars the systems used by 
than 
Germany 


United 


ie several 
those 


States shippers are far less economical 
employed by foreign shippers, notably in 
Food is started on long freight journeys in such condi 
tion that heavy freight charges must be paid on ele 
ments which have to be taken out of the food at the 
end of the trip before it can be used as food. One of 
the heaviest wasted freight items is the freight 
for the transportation of excessive moisture in corn, and 
in potatoes to be used for stock food or in the manufac 
ture of starch. In Germany the culls and faulty peta 
toes, which in this country are thrown away, are dried 
so as to remove all excess water and then shipped to 
various points for stock feed purpeses. This practice 
of drying potatoes for stock feed and uses in the aris 
has not gained great headway in this country. As a 
result the culls commonly are thrown away and starch 
is made from potatoes only when there are excess crops 
which make them available at a cheap price which per- 
mits of shipment to the factories. Potatoes in their 
natural state contain upward of 70 per cent of wafer 
which has no special nutritive value. 
of potatoes, therefore, in their natural state are not 
practicable, whereas the Germans who have dried cut 
the excessive water find it practicable to ship the dried 
product. 

The waste water now being shipped in corn in the 
United States has a serious bearing on the actual cost 
of corn, and also is one explanation for the great short 
age of cars at the corn shipping seasons. The American 
people are paying freight on 436,682 tons of water in 
shipping their corn from the producing secticns to the 
market. This means that at a time when there is a 
great shortage of cars, there is the equivalent ef over 
if } freight cars of 60,000 pounds capacity 
with water which is responsible for the enormous losses 
resulting from the deterioration of shelied corn before 
it is finally consumed. Figuring a car length at forty 
feet, this means that each year a train 582.240 feet 
long, or over 110 miles, not counting the locomotives, 
is engaged in nothing more profitable than hauling 
water from a few miles up to a thousand miles in the 
case of corn shipped to the seaboard points from the 
central corn producing area. Exactly how much ex 
cess freight this represents cannot be accurately deter 
mined, but as the freight rate on corn is about one cent 
per ton-mile, it can be seen that this hauling of useless 
water in corn adds materially to the cost of the prodnet 
before it reaches the consumer. 

Many of the big elevators in the central corn markets 
now have machinery for drying out excessive moisture 


paid 


Long shipments 


loaded 


Comparatively few of the smaller collecting elevators 
have these drying machines, and the only 
drying corn possessed by most producers is storing it 
properly in cribs. Corn shipped during the summer 
months, therefore, has had a chance to dry out in the 
crib, but in the cold and wet months crib drying is uot 
very effective and corn shipped during these months 
generally has a moisture content above No. 2 grade 
Because of the moisture in such corn, few country buy 
ers will buy corn from farmers except as No. 5 or No. 4 
grade. If it grades better, the buyer, and not the pro 
ducer, gets the benefit of the better rating. Under the 
present system the farmer has no way of determining 
the actual grade of his corn in his crib, and having 
brought it to a shipping point could not afford to vreturt 
it to his bins. There is, however, a movement in com 
munities where co-operative production is being estab 
lished to inaugurate a system whereby farmers can 
have their corn graded at the crib and thus determine 
whether or not they will sell it, before they have hauted 
it to a shipping point. The question of moisture con 
tent and the tremendous waste in freight paid on 
water that is later dried out of the corn has not here- 
tofore, according to the specialists, received the atten 
tion it deserves, 


method of 
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Interesting Features of Cup-defender Construction 


Details of Resolute, Vanitie and Defiance 
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YOMPLEMENTING i article and drawings of May 
} nd wivil the principa feature of the three 
up-defend chit ve present in this issue excellent 
llustrat f ihe Resolute on tier first trial spin 
umd aise i teresting details of the hull and spar 
const! j 

It wi t ticed that each boat 1 framed on the 

fem Vv originated, for yacht construc 
tion. bw Et hoff ji e 'Constitutior of the vear 1001 
\ fa ow re ous to that dats reliance upon 
keepin the | to shape wa pl iced upon a large num 
ber of ‘ vol, light, and shallow frames Now 
t he trength of a member to resist bending in the 
plane of it lepth, others things being equal, is gener 
t proport i o the square of its depth It was in 
recognit f iw that Herreshoff, in building the 
Constitut determined to introduce a number of 
dee} veb frame thereby reatly increasing the tiff 
me fit ! without making any corresponding in 
crease in the w ht of the material used 

W he ( titut made her appearance it was 
mistake ted that Herreshoff had abandoned 
transverse f i in favor of a system of longitudinal 
framéine \ ! mitter of fac he had increased the stiff 
ne f the trar erse frat imal the ocalled longi 
tudir framing consisted of T-irons and bulb angk 
introduced, re ectivel tlong the seams of the plating 
ind intermediately between the seam in order to form 
the ‘utt int ind to a t in holding the very light 
hull plating to true form It is a distinct tribute to 
the constructive ll of Ike that his two com 
petitors in ft! ei racing have adopted the prir 
ciple of cor which distinguished the “Consti 
tution t i ‘ ‘ I iu 

Rest There are sixty-two frame stations in 
the hu or tte ke ule ind on seventeen of these 
there re eb frame irving in depth from 8 to 12 
ineche These frames run entirely around the hull and 
wre the dec Intermediate between each pair of 
web fran ire three smaller sub-frames, which are cat 
ried up into the bilges, but not above the water 


line. The six strakes of plating are laid on with flush 
seums, the edges of the plating being riveted to nickel 
teel, 4%- by 4%-inch T-irons, running along the seams, 
with 3-ineh by 2-inch bulb angles running longitudinally 
midway between the seams. The covering board of 
the deck is of galvanized steel 7/32 of an inch thick by 
18 inches wide. The balance of the deck is covered with 
aluminium plate 7/32 of an inch thick and 1S inches 
wide, the deck plates being lapped toward the covering 
boards. The whole deck is covered with canvas and 
sanded. The manganese hull plating is 5/32 of an inch 
in thickness, except the top strake and the garboard 
strake, which are 7/32 of an inch in thickness. There 
ire six strakes of hull plating, the bottom strake over 
lapping the lead, to which it is very securely fastened 

Evidently, Herreshoff expects to do some experiment 
ing with his sail plan, for he has provided two mast 
steps, one 33 inches abaft of the other Judging from 
the photograph of the trial spin of “Resolute,” it would 
look as though the footing of the mast was at present 
on the after step 

The mast, 20 inches in diameter at the foot, is built 
of nickel steel, stiffened longitudinally with ten 1 by 1% 
inch nickel bulb angles. The foot of the topmast houses 
within the mainmast, footing upon a hollow steel cone 
riveted to the shell of the mast, as shown in our draw 
ing. About every 10 feet of the length of the mast there 
is a steel diaphragm, cut away at its outer periphery 
to allow the bulb angles to pass through, and lightened 
by having holes drilled out 

VANITIE An interesting drawing among those 
showing the construction of “Vanitie” is that of the 
junction of the framing with the lead. <A bronze cast 
ing, to the flanges of which the frames are riveted, is 
attached to the lead by heavy lag-screws—an oak plank 
being interposed between lead and casting. Two other 
interesting details are those of the gammon-iron and 
rudder-post, each of which in a bronze casting rhe 
gammon-iron makes a very neat finish at the stem 
head; it will be noted that it is recessed to receive the 
top strake of the plating. The rudder-post sleeve casting 


is also a neat piece of design. The Gardner boat has 
the largest centerboard of the three yachts; also, the 
center of gravity of the lead is lower than that of the 
other boats, and this, coupled with the harder bilges, 
would tend to give the “Vanitie” greater sail-carrying 
power than her competitors. The “Vanitie’ has an 
extremely fine bow, with a very decided hollow—a fea- 
ture which has marked the latest of Gardner's fast 
yachts. This designer has always built a very beautiful 
boat, and “Vanitie’” will probably be the most shapely 
f them all 

“Deriance.’—The half midship section of “Defiance” 
shows very clearly the nature of the webbed frame con- 


truction, to which reference has been made above. 
Owen, her designer, more than either of the others, has 
cut away every ounce of superfluous material, not only 
in the web framing, but in every part of the construe- 
tion from which it could be removed without impair- 
ing the structural strength. 

The loss of longitudinal bending strength, due to the 
adoption of a wooden skin in the place of bronze plat- 
ing, is compensated in the Owen boat by making the 
seams of the inner and outer skins of wooden sheathing 
break joints, as shown in one of our drawings. We 
noted in our previous article that the inner skin of 
fir is fastened to the framing by bronze bolts, one of 
which is shown herewith in a separate sketch Atten- 
tion also is drawn to the bronze screws which pass 
through the inner skin from the inside and take hold 
of the 14-inch outside mahogany skin. The hull will 
painted with white enamel paint below the water- 
line and above the waterline the mahogany will be 
highly varnished. An interesting detail is the turning 
up between the transverse frames of the edges of the 
diagonal strapping of the hull, in order to gain addi- 


tional stiffness. 

The mast construction is generally similar to that 
of the “Resolute,” with the difference that there are six 
bulb angles of deeper section running the length of the 
mast in place of the ten shallower bulbs used in the 


mast of the “Resolute.’ 

















Cup-defender “Resolute” off Bristol. R. L., 


on her first trial spin. 
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Some interesting details of cup defender construction. 
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Powerful, electric wrecking crane designed for the underground clearances and conditions of the 


A 100-ton Tunnel Crane 


_ emerges END electric wrecking 
j 
i rane dependent hundred-ton 


ipa lL, has been re 
evived. red j the Ne York Central 
Railroad f use ‘ e of accidents o! 
vre ithin the electric division of the 
road The crane is especially designed 
for the underground clearances and condi 


tions existing In the Grand Central Ter 




















mina ilthouch it ma be used also on 
the main line of the electric division. The 
machine be dispatched at high speed 
under if power to the scene of the 
ict ! 

Po desig crane of the large capacity 
required, und the unusua limitations 
imposed by the conditions of tunnel opera One of the cranes with lifting capacity of 160 tons. 
tion, Was not a simple matter \t the ex 
yerre level head-room for raising the boom and room showed a capacity of 100 tons with a 24-foot 2-inch 
at the side for slewing were both restricted Also ex radius straight ahead, or 6 feet 6 inches to either side 
Censi concentration of wheel loads had to be avoided. of the center. The same capacity was shown with a 
Che crane had to be designed to perform 
wrecking operatior that are quite differ r —$—$<$<$<<—————————————— 


ent from those found elsewhere 


The procedure in case of a wreck under 


ground will be somewhat as follows If 
posxsib the wreckage would be lifted 
clear of the track, and the crane would 
then back out with it If, on account of 


lack of head om or because of the size 
of the piece, it could not be raised off the 
track, one end would be lifted with the 
main hoist, and with the auxiliary hoist 
a spectal truck would be placed under it. 
The crane would then drag away the load. 

The enr body of the crane is 67 feet 
long with a wheel base of 51 feet, and it 


is carried on two compound trucks made 
up of two four-wheel trucks each A 
erad! ol which the car body rests 
allow the compound trucks as well as 
each ingle truck to have perfect free 
dom to s\ g¢ when making turn There 


' 1 comprehensive system of air-operated 
elescopic outriggers or jack-beams to aid 
stability during hea lifting, and to dis 


tribute the load over a greater area. The 
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U. S. revenue cutter “Seneca” and two giant icebergs she has discovered. 


Grand Central Terminal. 


ions and 25 tons with a 15-foot S-inch rad- 
ius swinging 180 degrees. The crane was 
designed and built by the Industrial Works 
from specifications prepared by the New 
York Central Railroad. 


The Iceberg Patrol 

K VER since the “Titanic” disaster tray- 

4elers have looked with new respect 
upon those ancient ice monsters that come 
down out of the North each year, on their 
final voyage to the torrid South Instead 
of eagerly hoping that an iceberg will be 
sighted, their presence is looked upon 
with apprehension. During the iceberg 
season the North Atlantic is patrolled by 
United States revenue cutters in the en- 


deavor to locate icebergs The accom- 


panying photograph shows two huge icebergs and the 
United States revenue cutter “Seneca,” which has just 
discovered them. The find was made on Easter Sun- 


day. The icebergs were moving south- 
ward rapidly into the path of ocean 
steamers. A warning was immediately 
sent out by wireless telegraphy to all ocean 
steamers in the vicinity. The larger one of 
the icebergs rises to a height of over 125 
feet above the water, making the “Seneca” 
appear like a mere pygmy in comparison. 
The Government is using every precaution 
to avert another “Titanic” disaster. 


Fire Protection on Ocean Liners 
By Dr. Alfred Gradenwitz 


4 ewe increasing development of ocean 
navigation has resulted in attempts, 
on the part of engineers, not only to im- 
prove the technical appointments of steam- 
ships and to augment tlie comfort of pas- 
sengers, but to provide as efficient a pro- 
tection as possible against any risk of acci- 
dent. At the recent London Conference, 
representatives of all the leading nations 
agreed upon the most appropriate meas- 
ures to be taken in this connection. On 
account, however, of the unprecedented 


independent cranes at each end of the car have a struc 22-foot radius operating at 12 feet either side of dimensions of the “Imperator” and “Vaterland,” the lat- 
tural mast and boom, accurately turned roller path and the center, and with a 153-foot S8-inch radius swinging est additions to their fleet of ocean liners, the Ham- 
rollers, and slewing mechanism All of the motions of 180 degrees. Without outriggers the capacity was 50 burg-American Line, in the case of these mammoth ves- 
operation ma be performed independ sels, decided to go far beyond the rules 
ently, and with loads up to the capaci laid down at this Conference, adopting not 
ties of the motors may be performed simul only an improved and admirably compre- 
taneous!) Ali the clutches are operated hensive system of water-tight bulkheads, 
pneumatically to insure quick and sure en but a novel type of fire-protection appa- 
gagement and release Four 200 horse ratus. 


power motors are used for propelling the 
machine nd two of 150 horse-power each 
for hoisting and for operating machinery 
The prom I motors are controlled from 
each end of the car, and all four may be 
used for traveling, or, if desired, only the 
twe at cither end Chey are capable of ope 
rating safely o fluctuations of line volt 


» between 300 and 750 volts, direct cur 


rent oO i rmittent and emergency 
service, as might be required with the 
third ut of commission, or when 
witable eable connectiot could not be 


made with the feed line, there is installed 
the crane a high-capacity storage bat 
tery, consisting of 230 cells It has a 
mpacity of 75 ampere for S hours with 


a maximum discharge rate of 350 amperes 


(nm a formal test, conducted by the 
railroad officials, the crane propelled itself 
at the rate of 54 miles per hour while 
hanlin in SO-ton rolling load On solid 


foundation with outriggers, the cranes 














Using the smoke helmet aboard an ocean liner. 


It will be readily understood that a 
loating palace, accommodating a popula- 
tion of over 5,000, should require far more 
efficacious measures of precaution than the 
average liner of relatively modest dimen- 
sions, the more so, as any accident there 
may assume the proportions of a_ real 
catastrophe. This is why the two vessels 
in question have been equipped not only in 
accordance with the best practice in con- 
nection with the fireproofing of buildings, 
but with many new and unique arrange 
nents. 

All iron walls of the passenger decks 
have been lined on both sides with a fire 
proof cement coating, cast on wire gauze 
or molded in slabs. Comprehensive tests 
made in a special building at the Central 
Headguarters of the Kiel Fire Brigade, 
have brought out the excellent qualities 
of walls and doors such as these. Any 
bulkhead openings traversed by the pas- 
senger corridors on the various decks have 

(Concluded on page 421.) 
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A two-inch gap separated the sweet- 
pea from the stick. 








Have Plants an Unknown 


Sense ? 


Some Curious Instances Which Seem to Indicate 
That the Tendrils and Roots of Plants 


Have a Mysterious Power of 
Feeling Objects at a 
Distance 


By S. Leonard Bastin 
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The plant leaned over and secured a 
hold with its tendril. 











N his pursuit of knowledge the man of science is 
_ vials coming across matters which it is diffi- 
cult, if not impossible, to explain. One of the most 
sensational facts that have recently come to light is 
the discovery that plants appear to possess a special 
sense. It is too early to hint at an explanation of the 
happenings which force us to this conclusion, but we 
now know that plants are able to feel objects at a 
distance. That is to say, they act as if they were aware 
of the presence of a certain thing, even though they 
may not be in contact at all. It may be of interest to 
give a few of the most startling cases which have come 
under notice 

Everybody knows that the sundew catches flies. The 
leaves of this plant are, of course, covered with ten- 
tacles which, being 


very sensitive, close 


inches, and during the few hours which followed a very 
strange thing happened. The tendril, which at first 
was held between the leaflets, where it had been devel 
oped, dropped down to a horizontal position. This was, 
of course, merely a matter of growth, but it was almost 
at once followed by a very decided movement of the 
tendril toward the stick. Finally, the whole of the 
upper shoot of the plant leaned over, meanwhile the tip 
of the tendril was busy making sure of its hold. One 
could not very well get away from the idea that the 
tendril knew, if the word is permissible, that a support 
was within reach. 

Darwin once said that in their clever ways the root 
tips of plants seemed to evidence as much intelligence 
as was to be seen in the lower animals. The follow- 








in round the cap 
tive. But the foli 
age of the sundew 
has another re 
markable charac 
teristic. If a fly is 
fixed about half an 
inch from any of 
the leaves a most 


astonishing thing | 














happens After a 
short interval it is 
seen that the sun 
dew leaf has moved 





perceptibly toward 
its victim. Soon the 
cruel tentacles have 
actually reached 
the unhappy fly and 
are seen to be slow 
ly moving round 
their prey There 
is now no chance of 
escape, and with 
every moment the 
fate of the insect 
becomes more cer 
tain. A few feeble 
wriggles and the fly 
is dead. When one 























tity of roots through the hole to the ground beneath, a 


distance of 9 feet. We may take it that the pliant was 


not satisfied with its existing accommodation, and the 
soil in the shed (which happened to be nice soft mold) 
offered a tempting medium for fresh root activity But 
how on earth could the plant know that it would reach 
the ground at the end of the journey through the air? 
A few years ago some plants of the tropical creeper 
known as monstera were established in a greenhouse 
These plants are very fond of rambling about the roofs 
of the structure in which they are growing, and will 
often send down roots to the ground. In this particular 
case the plants made no attempt to develop their aertal 
roots until they were over a large water tank Phen 
the roots were produced in abundance, and these 
traveled down 


through the atmos 





phere and finally 
reached their goal 
many feet beieath 
In another case a 
little fern sought 
out some water 
with an intelligence 
that seems to be al 
most uncanny. The 
plant was growing 
in a pot, which was 
kept standing in a 
saucer; the latter 
was always well 
filled with water 
Now one may sup 
pose that the fern 
did not have « suffi 
cient supply of wa 


‘ 


ter to meet it 


needs in the ordi 
nary way, and it 
determined te get 
into touch with 
that in which the 
pot was standing 
According!y, the 
plant sent down a 
special reot, on the 


outside of the pot 














comes to think of 
it, it is very strange 
that a plant should 
be able to go in pur 
suit of its prey in 
the manner indicated. Some plants are very unscrupu- 
lous; unable to secure a living on their own account, 
they prey upon the more hard-working of their fellows. 
Such is the dodder, a most virulent parasite, which, 
apart from the first few weeks of its existence, has no 
roots or leaves and exists as a blood sucker on other 
plants. The seed of the dodder germinates in the soil, 
and from this arises a curious thread-like growth. Now 
it is of vital importance that the young dodder should 
be able to seize hold of some suitable host, such as a 
clover plant, for instance. It is strange to watch the 
manner in which this thread-like growth works in and 
out through the grass stalks, seeking for a victim. When 
it comes within a certain distance of a clover plant the 
dodder grows forward at a very rapid pace until a hold 
is secured Even the sturdiest plant must go down 
before the attacks of the cruel parasite. The thread- 
like shoct is, within a few weeks, multiplied by the 
thousand, and from every point are produced suckers 


which draw away the life-giving sap. 

In much the same way the tendrils of climbing plants 
show quite clearly that they can feel things at a dis- 
tance. A young pea plant which was used in an experi- 
ment proved to be astonishingly clever in this respect. 
A stick was placed near the plant at a distance of two 


The fern sent down a root on the outside of the 
pot down to the water in the saucer. 





down through the willow. 


ing instances show that the great scientist was stat- 
ing the case very mildly. 

Sometimes plants find themselves in very awkward 
situations. Such was the fate of a hazel bush, the seed 
of which had been placed in the upper part of an old 
willow tree. Now there was a certain amount of soil, 
formed of decayed leaves, where the seed of the hazel 
tree started, and for a time this was sufficient for the 


needs of the bush. But as the plant increased in size 





the need for more root room became ‘imperative. Yet 
the hazel tree was a full 12 feet above the ground. Now 
a strange thing happened, for the hazel bush started to 
send out roots to the soil beneath. These traveled down 
ward through the hollow trunk of the willow, and finally 
reached the ground. When this occurred the hazel bush 
at the top of the tree started to flourish with renewed 
vigor, and at the moment of writing threatens to be- 
come more prosperous than its host. Another strange 
case of a plant growing down to soil many feet be- 
neath comes from South Africa. This was a species 
of the trailing cactus which was rambling over the 
roof of a shed. The roof was formed of galvanized 
iron, and at one point rust had eaten its way right 
through. As soon as the stem of the cactus reached this 
point it at once started to send down an immense quan- 


How the hazel roots went The trailing cactus sent down its 
roots through a hole in the roof. 


to the water in the 
saucer 

In conclusion it is 
interesting to call 
to mind a vers 
striking case of root intelligence which was observed 
by that celebrated botanist, Dr. Carpenter rhe in 
stance has never been explained, and it may perhaps lx 
a good plan to give the original description, which war 
published in 1860. It is as follows: “In a little hollow 
on the top of the shell of an old oak (the outer layers 
of which, however, and the branches are stil! vegetat 
ing) the seed of a wild service tree was accidentally 
sown. It grew there for some time, supported, as it 
would appear, in the mold formed by the decay of the 
trunk on which it had sprouted; but this being insuffi 
cient, it has sent down a large bundle of roots to the 
ground, within the shell of the oak. These roois have 
now increased so wuch in size, that as they do not 
sub-divide until they nearly reach the ground, the 
look like so many small trunks. In the sei! 
toward which they directed themselves, there wa 


however 


large stone, about a foot square, and, had their diree 
tion remained unchanged they would have grown down 
upon this. But about half a yard above the ground 
they divide, part going to one side, and part to the 
other; and one of them branches into a fork, of which 
one leg accompanies one bundle, and one the other: se 
that on reaching the ground, they inclose the stone 
between them, and penetrate on the two sides of it.” 
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How the “strain” insulators are used. 

















Subjecting a chain of suspension insulators to a 
break-down test. 
Evolution of the High-tension Insulator 


| ESS then a quarter of a century ago the first alter 


4uating curreat power transmission line was erected 
in the United States The current was transmitted at 
OOO volt which was considered very high pressure 


With that beginning the development of 


high-tension transmission lines progressed steadily, un 
fil ? the end of the century. 60.000 volts had been 
reached Then, for a time, there was a halt A seri 
us obstacle was encountered. The development of gen 


erating and transforming machinery had outgrown the 


development of insulation and the former had to wait 


f t itter to catch up. When a new system of insu 
iti ‘ discovered, bigh tension took up the march 
ii ind there wa teady progress, until, now, we 
ive transmission lines of 150,000 volts and consider 
0.000 volts not an impossibility, but a probability in 
the cou of the next few years 


The making of an insulator may seem a very simple 
thing, involving merely the quantity of insulating ma- 
terial placed between the conductor and the support 
That was the first idea, but it was soon found that 
sulaters exposed to the weather accumulated impuri 


ties, dust and the like, so that when they became wet 


Insulators buried in snow at the 


























LL ® wri ies 
2 or | a 
s 2. 
J ) 
Section of Section of 
suspension | | strain in- 
insulator. {,) i sulator. 
they offered 4 nis NS ell ~ a path— 
more or less “Uy im perfect, 
but never Q theless a 
pa t h—for BD) } leakage of 
electricity. } a Then more 
attention a a) oe was paid to 
the shape of the insula- 
tor. It was formed with 
1 number Suspension insulator and of petticoats 
so as to in line clamp. crease the 
under sur face on 


which dust and rain would not be liable to collect. 
With increase of voltage the insulators beeame larger 
and larger and the petticoats more numerous until 
finally they became so cumbersome as to present 
serious mechanical difficulties in their construction 
and in the maintenance of the poles upon which they 
were mounted. 

The use of higher voltages also developed other weak- 
nesses. Glass was found too brittle and liable to break 
with variation of temperature Furthermore, it was 
easily wetted, so that in rainy weather a film of water 
would form upon it Porcelain was substituted for 
glass and found better in many particulars, but its 
chief insulating quality lies in the surface glaze. When 
this is cracked—and it is liable to be cracked by action 
of the weather—moisture entering the cracks will ex 
pand when frozen and rupture the insulator, resulting 
in a short circuit Unfortunately when a high-tension 
line is short circuited, surging is set up which is liable 
The effect 
is cumulative, so that serious damage may result from 


to rupture other insulators along the line. 
one defective insulator. A search was made for better 
insulating material, and a number of compounds have 
been discovered which show greater mechanical 
strength, which are unaffected by temperature changes 
and which, being of an oily nature, are not readily 
wetted with water; that is, the water collects in drops 
rather than in a film over their surface. 

But the problem was more than one of material 
only. It was a mechanical problem. The pin type of 
insulator had been outgrown. The next development 
was to suspend the insulator from the cross arm, in- 
stead of supporting it on a pin. Because a flexible 
support can be made much lighter than 2 rigid one, this 
reduced the weight on the cross arm at once. The 
conducting wire could be supported at a greater dis- 
ince from the cross arm than was possible before. 


Great Falls power plant, Butte, Montana. 


Example of “suspension” insulation. 

















Flow of sparks around the skirts of two insu- 
lators; the top disk is punctured. 


Furthermore, a chain of insulators could be used in 
place of a single, large, rigid insulator. This is the 
type of insulation now in common use on high-tension 
lines, the only objection being that the line is apt to 
sway in the wind and might come in contact with its 
support. This may be prevented by proper spacing 
and the use of lateral guy lines also made up of chains 
of insulators known as “strain” insulators. Still an- 
other method is to “dead end” the conductor at each 
pole by means of “strain” insulators, using short loops 
to carry the current past the cross arm. Both the 
“suspension” and the “strain” types of insulators con- 
sist of disks formed with petticoats or flanges and fur- 
nished with hooks at each side, to permit of connecting 
any number together in a series long enough to provide 
the desired insulation. The series is often “graded” 
from a large insulator at the conductor to a small one 
at the support, thus reducing weight and at the same 
time increasing the insulating qualities of the series. 

The accompanying ‘detail drawings illustrate the de- 
gree of perfection to which the present-day insulators 
have been developed. The constructions are the inven- 
tion of Mr. Louis Steinberger, one of the pioneers in 


(Concluded on page 422. 
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ago, a party of officials from Ger- 
many visited the main plant of the Westinghouse Electric 
& Manufacturing Company, at East Pittsburgh. 

They walked down an aisle that seemed a mile long, 
past countless machines where the operators, a number 
of whom were girls, were winding insulated wire. They 
were solid serious Germans—real well-fattened husbands 
of the German Hausfrau’s ideal. It was a long walk. 
The most serious member of the party plodded along 
without comment until the end of the aisle was reached. 
Then he turned to the guide and said: 

“This is a big building. 

They were taken around a corner and conducted back 
through another aisle of the same length, full of men and 
girls, and machinery, and again the serious visitor said 
nothing until the other end was reached. Then he 
declared: 

“This is the biggest building I ever saw!"’ 

Still the tour continued. They turned another corner, 
and walked down a third aisle, and now the serious 
German was getting winded. When the end was reached, 
he mopped his brow and exclaimed, in astonished con- 
viction: 

“Ach! This must be the biggest building in the world!”’ 

Now, suppose a young fellow with his career all before 
him—say, a liberal arts sophomore, or high school senior 
—went through the same plant. 

He, too, would be impressed chiefly by the size of the 
place, and very properly. For it is an immense works 
full of technical apparatus and processes. It is said to 
be the largest machine shop in the world. Nor is this 
all of Westinghouse, because the company has plants in 
other cities of the United States, and in Europe. 

A young student would get the general impression that, 
if he were employed by Westinghouse, he would be con- 
nected with a very large concern indeed, with its thou- 
sands of workers, and millions of feet of floor space, and 
plants and output distributed all over the globe—surely 
a job to be proud of. 

Still he might not see the path of opportunity open to 
him in the electrical industry. 

The electrical business has been called the most 
forward-looking of our great industries. Every day 
more things happen in electricity than in any other line. 
More new devices are developed, more progress is made, 
and electrical service and products touch humanity more 
intimately. 

The path is there, but it needs to be pointed out. 

There was a time, certainly, when primitive man’s 
whole idea of the application of power to work lay 
in carrying his few possessions around with him. And 
here begins the path of electrical opportunity. He 
lugged things around until it occurred to him to make 
pack animals carry them, and that led to the develop- 
ment of the drag or sled. 

It was a great day when he cut his sled runners out of 
the trunk of the tree instead of from alimb. They turned 
round then instead of sliding, and much friction was 
eliminated. 

For then the wheel was evolved, and civilization ever 
since has been pretty largely a matter of wheels—wheels 
and ways to turn them. 

At first it was human muscle at the potter’s wheel, and 
wind or water at the mill wheel, and horses on the 
chariot. These were the sources of power for centuries, 
and as long as they were retained the wheel that was 
turned never got very far from the power that turned it. 

By and by, however, steam was utilized to turn wheels, 
and then came power transmission. Wheels could be 
hitched to wheels by shafts, gears, belts. One big wheel 
turned by a steam engine ran hundreds of lesser wheels, 
animating a whole factory. 

Yet even with steam and the mechanical transmission 
of power, wheels were never made to turn each other at 
any considerable distance from the prime mover. It is 
true that cable ways with wire ropes running on pulleys 
Supported on piers were successful for distances of several 
miles—the cable street car was familiar only yesterday. 
It is true, also, that hydraulic and pneumatic trans- 
mission of power were in a very promising state of de- 
velopment yesterday, and are even utilized to-day under 
certain conditions. 

But, suddenly, something happened to all the mechan- 
ical methods of power transmission. 

Electricity came in between the big wheel at the prime 
mover and the little wheels at the other end, and the 
face of material civilization was changed almost in a day. 

The superiority and wonder of electricity lie in its 
ability to turn wheels in ways never dreamed of with any 
mechanical system. It is the ideal and universal form 
of power transmission. 

A copper wire is stretched from the place where power 
Is made to where it is wanted for work. Old limitations of 
mechanical transmission are utterly disregarded, There 
are no shafts, belts, alignment. The wire can go up 


One day, not long 
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heights, down depths, around any maze of corners, and 
to distances that are restricted only by questions of 
economical operation. At one end of the wire the dynamo 
moves. And at the other end these mysterious waves 
that we call ‘‘electricity’’ turn a wheel in a motor—the 
power is available. 

Besides turning wheels, electricity can be taken off the 
wire as light or heat, so it has a three-fold application. 

Electricity is the most flexible form in which power 
can be had. 

It may be generated in enormous quantities at the 
central station, by steam or water, and delivered in the 
tiniest driblets to anybody who wishes to purchase. 

Without electricity, there could be no power in the 
average home. 

But with electric current from a central station miles 
away, any home may have cheap power in any quantity. 
A penny’s worth may be bought to sweep a room or chop 
the hash. Or it may be utilized as heat to iron the 
towels, or as light wherever needed. Electricity is avail- 
able instantly, at any hour of the day or night, calls for 
no skilled attendant, is under perfect control, clean, safe, 
cheap, and delivers just enough power for the task 

This flexibility, economy, ease of control and cleanli- 
ness is just as great in the largest applications of industrial 
power—machines directly driven by electric motor make 
the modern factory cleaner, quieter, lighter, more efficient 
and better in every way. 

* “ 
+ 

The ambitious young man, leaving school and becom- 
ing part of the Westinghouse organization, would start 
at the very beginning of the path of electrical oppor- 
tunity. But with energy and ambition he could soon 
travel far enough to see that it branched off in two 
directions. 

First, there is the technical end of the business, en- 
gaged in developing and improving electrical apparatus. 

Second, the distributing end, which is busy applying 
electricity to a wider and wider range of human service. 

* * 


> 

As the visitor walks through the Westinghouse works, 
he sees a bewildering variety of operations. Metal is 
being molded, forged, welded, bored, turned, pressed, 
spun, ground, polished. Wire is being wound in an 
infinity of ways, and sheets and plates of conducting 
metal built up to complicated patterns. There is a range 
from the gigantic to the microscopic, for in one plant big 
cranes handle parts for enormous turbo-generators, and 
in another the bearings of wattmeters are being fitted 
with tiny jewels. There is constant talk of armatures, 
commutators, condensers, resist inces, alternators, recti- 
fiers, single-phase, polyphase—a perfect Babel of tech- 
nical terms. 

In the end, however, it all comes down to about the 
same thing. 

No matter what the contraption is called, or how large 
it may be, or how delicate, or complicated, it is likely to 
be just a special device for conducting current along a 
particular path so that it is made to accomplish a par- 
ticular form of work. 

Electrical development has been largely the develop- 
ment of ingenious paths for current. This development 
of new paths has been going on since Franklin provided 
his kite-string path for the lightning. Each year brings 
new subtilties, and every important new electrical in- 
stallation calls for special refinements. So, the young 
man who finds the technical side of Westinghouse ac- 
tivities to his liking will have plenty of room to turn 
around in, and unlimited scope for the future. 

ake the electric light, for instance. It began with 
the arc lamp. Close upon the arc lamp followed the in- 
candescent bulb, in which current had to pass through a 
charcoal filament in a vacuum. Then followed improve- 
ments on the charcoal filament. Then the carbon was 
metallized—better yet. Then metal filaments of tungsten 
and tantalum were devised—and improvement after im- 
provement on the metal filament. Better, and still better. 

To-day the electrical industry is agog over the latest 
invention in incandescents—the metal filament in a bulb 
filled with nitrogen vapor, which gives out a glorious 
sunburst of several thousand candle-power, with a 
quality closely approximating daylight. 

Another example is found in alternating current— 
peculiarly a Westinghouse development. 

The first commercial electricity was direct current. 
That is, it flowed continuously from the generator in one 
direction along the wires. Direct current was extremely 
limited in scope, because it could be transmitted only a 
few miles. Its voltage, or pressure, was low—only 100 
to 200 volts. So it had to be sent over heavy copper 
cables—in effect, a lazy flow in large volume, and not 
equal to much read after it had traveled any considerable 
distance. Even had direct current been effective on long 










transmission, the cost of the cables was a barrier against 
its practical development. 

Alternating current, on the contrary, is divided into 
infinitesimal halves as it issues from the generator, each 
alternate half flowing in an opposite direction, with any 
where from a few to many thousands of alternations per 
second. 

It can be sent at high voltage through small wires to 
great distances—at present practical transmission ha 
reached a radius of 200 miles. Its pressure can. be 
“‘boosted”” up at any point along the line to maintain 
or accelerate the flow, and when the current arrives at 
the point where it is to be transformed into work 
pressure can be “‘stepped down” to any required voltage 

The Westinghouse organization took up alternating 
current in its babyhood, when it was largely a scientific 
curiosity from Europe, neglected because nobody be 
lieved it could be made practical, and even regarded as 
dangerous. 

First, a generator producing alternating current up to 
1,000 volts, and capable of transmitting electricity to a 
distance of a mile or more, was built by the Westinghouse 
organization. 

But how to use it for light and power was another 
matter, because such high pressure instantly destre oyed 
any form of electric lamp, was unsafe inside a buiiding, 
and would not turn the direct-current motors then in 
use, 

The “transformer” of Gaulard and Gibbs, at that time 
a laboratory freak from Europe, was taken up by the 
Westinghouse organization, and perfected, so that cur 
rent at 1,000 volts could be transmitted over considerable 
distances, and then reduced to normal lighting pressure. 
The first great installation of alternating current for 
lighting was made at the Chicago World's Fair in 1893, 
and was distinctly a Westinghouse triumph. To-day, 
transformers are made in all sizes, for all voltages and 
types of service, up to 150,000-volt giants for tran 
mission lines. 

And with the high-voltage transformer comes the con 
denser terminal, perfected by Westinghouse to lead high 
voltage currents safely into the transformer, and capable 
of handling over 150,000 volts and tested for 375,000 
volts. 

Motors, too, are paths devised to make electricity 
perform many sorts of work, from the little fractional! 
horse-power motor that turns a dentist's drill up to the 
156-ton Westinghouse electric locomotives used by the 
Pennsylvania Railroad. And to the making of new types 
there is no end. 

The mercury rectifier is another path for current, and 
a mighty interesting one. It is a large giass bulb, filled 
with mercury vapor, and in use looks just like th: 
familiar Cooper Hewitt lamp used for lighting. It gives 
the same greenish-bluish light—and is, in fact, a modi 
fication of that lamp. The mercury rectifier takes an 
alternating current at two poles, splits the two halves, 
and sends them out, flowing in the same direction, at a 
third pole, and thus converts alternating current inte 








the direct current necessary to charge the storage bat- 
teries of an electric automobile. 

The little electric flatiron now coming into such wide 
use for housework is a particular path for electri it 
rent, its heating element being designed to transform 
electricity into heat with the highest econom: So are 
the other heating devices for household use, such as the 


electric stove, electric radiator, electric toaster, coffee 
percolator, chafing dish and so forth. 

So are the industrial heating devices found in every 
manufacturing plant—the soldering irons, melting pots 
welding devices, vulcanizers, sterilizers, heaters and many 
other conveniences for operation by electric current. So 
are the electric meters, the spark coils and vibrators, 
the controllers and converters, and almost every other 
form of electrical apparatus—paths—all paths. 

* * 


* 

The other great division of the Westinghouse organi 
zation is that which distributes this inimitely varied 
product to the world. 

Not long ago, an engineer, visiting East Pittsburgh, 
found that Westinghouse electric generators aggregating 
half a million horse-power were under construction, and 
he further learned that the average monthly output 
of the Westinghouse Electric Company approximates 
one-half million horse-power. 

In 1890, census returns showed that the electrical 
energy used in our factories amounted to less than 
sixteen thousand horse-power. To-day, the aggregate 
is fully five million horse-power. 

In 1890, our street railways used a few hundred Crow 
sand horse-power of electrical energy. To-day, the 
total exceeds five million horse-power. 

In 1890, the central station industry was a struggling 
infant. To-day, it is employing capital aggregating two 
and a half billion dollars, and one of the best banking 
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authorities in the United States says it can normally develop at the rate of four 
hundred million dollars yearly for the next five years 

Figures of this sort could be strung out to any extent. A few big items are given 
here to indicate the scope of the market for electrical products, and to make clear to 
the young man who might find the distributing part of the Westinghouse organization 
most to his liking, what a field lies open to him. 

From the days when alternating current was being developed by the Westinghouse 
organization, this ‘““wholesale”’ side of the demand has been fascinating to the kind of 
young man who likes the human and the technical blended in his work. 

From one industry after another has come up problem after problem, to be solved 
by study of the conditions and original designing of apparatus. And the Westinghouse 
organization has not waited for the problems to come, but has gone out into many 
industries and dug them up on its own initiative 

Special generating, transmission and motor equipment have been made to solve 
these problems, both in alternating and direct current apparatus. 

Twenty years ago the 1,000-horse-power Westinghouse generators built for the 
Chicago Worl Fair were regarded as giants. But to-day, single generating units of 
45,000 horse-power are being built by the Westinghouse Company for central station 
and electric railway service, and promise to become quite common by reason of their 


great economy in producing power. It is largely a matter of developing the market 


for such quantities of power—for a single generator of that capacity would run all the 
men lothing factories in the United States 

In steel mills, motors have been adapted to the individua! driving of every machine, 
and made fireproof to withstand the hard service. 

in mine and other service, they have been made water-proof. 


In the textile industry, they have been modified in many ways to meet peculiar 
demands in spinning and weaving 


In railway service, they have been built to give high speeds and great tractive 
power, coupled with maximum strength and minimum weight. 

in machine building, printing, shoemaking, construction and many other industries 
they are provided in every conceivable size and type, for individual or group driving 


of machinery. making possible the purchase of power at the most reasonable prices, 





its u h the least loss, the utmost convenience in running at any hour of the day or 
nigh ise Of measuring power consumption of individual machines or departments. 
! every day this wholesale demand for electrical apparatus grows, not only in 

yiume, but in breadth and interest. 
As an illustration of that, the enormous field in transportation may be touched upon. 
The electrification of our railroads is pretty certain to come about during the 
present generation. Electrification of suburban divisions running out of the largest 


cities has demonstrated the immense economy of the new power, and this is being 
followed up by the electrification of mountain divisions where present operating costs 
are high. Water power is being developed on such a scale as to provide electricity for 


railroads everywhere. Trolley systems are being linked up into true railroad systems. 
Electric power is proving to be the most economical means for developing new territory, 
giving service to communities beyond the economic reach of steam roads. Electri- 
fication of the steam roads is no longer a technical matter, but one of finance and 
management. Even in water transportation, the electrical propulsion of ships promises 


most economical means of utilizing the high speeds and low costs of steam 


On top of this there is an enormous “‘retail’’ demand—and the still more enormous 

i iil field, which must be turned into consumers for the vast amount of 

will be produced by the great electric power plants now just coming into 

operation and still builc ling. 

To market such volumes of power, electricity must be extended not only to 

ries, but to homes. To put electricity into the homes calls for the highest type 
| Apparatus is being perfected daily by the manufacturing end 


hed ret 


of educational selling. 
of the electrical business. The electric flatiron, washing machine, heating and cooling 
devices and so forth are ready for the public. Electricity is beyond question the 
solution of the servant problem. 

The carbon filament lamp was standard yesterday. 
much current that it was restricted to well-to-do homes. Then its efficiency was in- 
creased, and it came in reach of a wider public. To-day, the new nitrogen lamp is 
cutting current consumption down to as littie as one-twelfth the consumption of the 
old carbon filament lamp, and the use of electric light has been made universal, in 
theory-—with the practice delayed only a little. Small household motors have been 
perfected in the same way. Likewise household heating devices—and electric cooking 
tor many homes is a possibility of the immediate future. 

“1 1880, the country’s whole output of electrical apparatus was worth only two 

and a half million dollars. In 1890, it had grown to only twenty millions. To-day, a 
lollars’ worth of electrical apparatus is produced every day in the year. 
ach development of apparatus, each lowering of costs, extends the field for 
electricity into more homes, in theory. 
. aS a practical proposition, people must be taught and persuaded. They 
must be shown how to use those electrical conveniences which are already within 
their means, and how a larger capital investment in apparatus will secure lower cost 
of living and greater comfort. 

So the popularization of electricity calls for the highest kind of selling effort. Along 
with the potenti: al home demand, which increases far more rapidly than selling effort 
an keep pace with it, there is the small industrial demand from manufacturers, mer- 
chants and business concerns whose requirements of a few motors and electrica! tools 
do not bring them into the wholesale class. 

To cultivate this vast retail field is not the work of the central station alone, 
though the latter, it is true, sells the current. It calls for the close co-operation of 
the electrical manufacturer, and is a field in which the Westinghouse organization has 
always been active, making studies, developing sales methods and working with the 
dist: bi itors and users of electricity. 

if all the demand from homes and small industrial concerns were suddenly to cease, 
there would ‘still be a lifetime of work for hundreds of young men in taking care of the 
new retail demand just rising—that for electricity on the farm. This is coming, surely 
and quickly, with the electrification of the railroads, the development of water-powers 
and the extension of central station transmission systems into country districts. 

Now, what can the electrical industry do for the young man? 

And what can he do for the electrical industry? 

it is usually assumed that a business so largely technical needs none but engineers, 
electricians and men of tec hnical training. 

But that is a very narrow view—dquite mistaken. 

To-day, industry is being humanized, both in its relations with the public and with 
its own workers. New standards are being set and new ideals worked out—ideals that 
would have been scouted as theoretica! and altruistic five years ago. 

The electrical industry always needs the young man of general education, broad 
sympathies, clean life, energy, ambition, open-mindedness, the faculty for getting on 
with other men, the ability to look ahead and visualize to-morrow, the man who can 
teach and inspire others while he learns and grows himself. 

Electricity’s need for young men is constant, in every department of the industry, 
both production and distribution. 

Knowledge is an advantage, whether technical or general, and at the same time 
is oniy something to start from. 

ihe young man himself is chiefly a potentiality, to be introduced into the industry 
somewhere, given specific tasks, tried, gauged, placed, developed and advanced according 
to his individual ability. If he has the energy and the ambition, the path of electrical 
opportunity is open to him. If he is not well placed at one kind of work, he can be 
tried at others—the field is unlimited in its scope and diversity. If he can grow, his 
development will mean the development of the industry in some detail or direction, 
and no matter how fast he may be capable of advancing, there is certain to be plenty 
of roon ad of him, always 

Electricity is essentially a young man’s business. 

It is alive all over, both in ideas and in its physical organization. 

it is a business of to-day and to-morrow—not yesterday. 

Business in general is very apt to be grounded on persona! policy. The opinions 
and methods and energy of a few leaders prevail. Time and change bring habit and 
tradition. Conservatism creeps in, narrowing the outlook and limiting the possibilities. 

But the electrical industry is grounded on scientific truth. It grows on a solid basis 
of experiment and research. Being built on actualities, and always subject to correction 
of natural laws, there is no room for the entrance of personal rule, prejudices, habits, 
traditions, the limitations of mere opinion. 

As a young man’s business it is typified in the Westinghouse organization. From 
the first, Westinghouse has been an organization of young men, alive, looking into 
to-morrow, trained down to the minute. It is a young man’s organization to-day, 
and always will be in spirit and methods, no matter what its age may happen to be 
in years.— Advertisement. 
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Trave Marks 
Desicns 
Copvricuts &c. 


INVENTORS are invited to communicate with 
Munn & Co.. 361 Broadway, New York, or 
625 F Street, Washington, D. C., in regard to 
securing valid patent protection for their Inventions, 
Trade-Marks and Copyrights registered. Design 
Patents and Foreign Patents secured 

A Free Opinion as to the probable patentability 
of aa invention will be readily given to any inventor 
furnishing us with a model or sketch and a brief de- 
scription of the device in question. All communications 
are strictly confidential. Our Hand-Book on Patents 
will be sent free on request 

Ours is the Oldest agency for securing patents; it 
was established over sixty-five years ago. 

All patents secared through us are described witbout 
cost to patentee in the Scientific American. 


MUNN & CO., 361 Broadway, New York 








Branch Office 625 F St.. Washinaton. D.C. 








Classified Advertisements 
Advertising In this column is 75 cents a line. No 
less than four nor more than 12lines accepted. Count 


seven words to the line. All orders must be accom- 
panied by a remittance. 





AGENTS WANTED 
AGENTS. 500% Profit, Free Sample Gold and 


| Silver Sign Letters for store fronts and office win- 
| dows. Any one can put on 


Big demand every- 
where Write today for liberal offer to agents 
Metallic Letter Co., 438 N. Clark St., Chicago, U.S.A. 


BUSINESS OPPORTUNITIES 


WANTED—Parties interested in reducing fuel 
cost of operation of automobiles and trucks to in- 
quire about Garbutt's Economizer Sold under 
positive guarantee Sent on trial to responsible 
Patent allowed April 17, 1914. A. G. 
Garbutt, Statenville, Ga. 


INSTRUCTION 


LEARN TO WRITE ADVERTISEMENTS.— 
Earn $25 to $100 weekly. fe can positively show 
you by mail how to increase your salary. Prospec- 
tus free. Page-Davis Co., Dept. 89. Chicago, Ill. 


OPPORTUNITY FOR A GENTLEMAN 
OF MEANS. 


A MODERN “WATT" needs another “Bolton to 
back urgently needed wireless inventions Pioneer 
experiments a success. P atent protection se cured 
Write or wire to “Radio,"* Box 773, we 


PATENTS FOR SALE 


A VALUABLE APPLICATION for a tide motor 
has just been allowed. This invention will prove 
revolutionary in the generation of power and will 
tend to make up for the exhaustion of Nature's own 
resources by the utiiization of one of Nature's own 
forces It is adapted as a tide and stream motor 
It wil prove especially useful for the generation of 
electric ~ Fullest possible information will be given 
by writing to the undersigned, George F. Lemmon, 
1773 East 12thStreet, Cleveland, Ohio. 


SCIENTIFIC APPARATUS 


GLASS APPARATUS, thermometers for scien- 
tific and industrial laboratories, surgical glassware. 
experimental work For further particulars address 
Laboratory Supply Co., 128 State St., Rochester N.Y. 


SITUATION WANTED 
WANTED—by a young man 25 years of age, 
postion at outside work Has good education and 
is very capable Has the best of references. Ad- 
dress American, Box 773, New York City. = 








INQUIRY COLUMN 


READ THIS COLUMN CAREFOLLY. You 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you manufac- 
ture these goods write us at once and we will send 
you the name and address of the party desiring 
the information. There is no charge for this ser- 
vice. In every case it is necessary to give the number 
of the inquiry. Where manufacturers do not re- 
spond promptly the inquiry may be repeated. 

Munn & O©o.. Ine, 


Inquiry No. 9357. Wanted the name and address 
of a manufacturer of a machine for scalloped paper 
favors and cups. 

Inquiry No. 9358.— Wanted the name and address 
of maker of a machine to cut all granulate leather. 

Inquiry No. 9359. Wanted the name and address 
of a firm that makes razor blades for all makes of 
safety razors. 

Inquiry No. 9360. Wanted the name and address 
of parties making pipe fittings such as ferrules, stems 
and bowls such as could be used in the making up of 
“= pipes for smoking 

pete No. 9361. Wanted to buy a Nut Crack- 
ing Machine, especially good for Pecans. 

Inquiry No. 9362. Wanted the name and address 
of the makers of a machine for splicing ties. 

Inquiry No. $363. Wanted the names and ad- 
dresses of manufacturers of machinery for printing 
on intaglio copper plates. 

Inquiry No. 9364. Wanted the name and address 
of buyer of mica in a crude state. 

Inquiry No. 9365. Wanted the name and address 
of a manufacturer of machinery for embossing tin 
foil as is used in packing cigarettes. 

Inquiry No. 9366. Wanted the name and address 
of a manufacturer of wire wheels, front axles com- 

lete with steering or separate, light sheet metal 
»odies, fuel tanks with cocks, pressed steel frames, 
mufflers, motors of the two-cylinder opposed type, 
cushions and many smaller parts for cycle cars. 

Inquiry No. 9367. Wanted the name and address 
of a manufacturer of an automatic centering machine 

Inquiry No. 9368. Wanted, the name and address 
of glass-bottle manufacturers or glass blowers who 
can manufacture a glass bottle and perforate it with 
some 12 small holes, in large quantities for export, 
to sell at a popular price. 

Inquiry No. 9369. Wanted, the names and ad- 
dresses of users of Indian Steatite (Soapstone), Cor- 
undum and other Indian minerals, in quantities. 

Inquiry No. 9370. Wanted the names and ad- 
dressess of manufacturers of small wooden articles, 
particularly in such soft woods as pine and fir, for 
articles such as toys, furniture, etc. 

Inquiry No. 9371. Information wanted where one 
could buy or have made to order machine to be used 
for making solid back brushes. 

Inquiry No. 9372. Wanted the name and address 
of manufacturers of a collapsible box about 12 inches 
square. It must be strongly made to withstand 
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There's a Starrett Hack Saw 
for Every Job 


Perhaps you have a little job at 
home of sawing a piece of pipe or 
brass tubing. Well, there is a Star- 
rett hack saw blade and frame 
just the thing for the home owner, 
and the outfit doesn’t cost much, 
either. 

Or maybe you have a job in your 
shop of cutting a lot of steel shaft- 
ing on a power machine? If so, 
there is a Starrett blade well suited 
for that work, too. 

Every style of Starrett saw is well 
tested in our huge factory so we 
know that the number and set of the 
teeth and the temper of our special 
tungsten steel are just suited to the 
particular work for which they were 
intended. Starrett hack saws are as 
good as Starrett Tools; the World's 
Standards for Precision You can 
buy Starrett Tools and hack saws at 
any good hardware store. 

Send for our new, free, 320- page 
ne 


estalog No. 20B, showing t 
styles you need, and their prices 


42-328 


“Che LS Starrett Co, 


NWeorld'’s Greatest Toolmakers 


Athol, Mass. Pac 














Lightning 
on light drilling. The 
tool for your kit on 
outside work. Drills 
quickly, accurately 
through metals, wood, 
tiles. Cuts continu- 
ously each move of 
driver, up or down. 
Light but strong. 
Speed up with— 


“YANKEE” 


TOOLS 
Qrake Beller Wrechanics 


There's a ball-bearing head, 3-jaw steel 
chuck holds straight shank to y" diametes. 
“YANKEE” Reciprocating 
Drill No. 50... . Price, $2.50 


Your dealer can supply you. 





Write for ““* Yankee’ Tool Book"* for mechanics and house- 
holders, or “‘ Yankee’ Tools in the Garage’’ fer motorists. 


NORTH BROS. MFG. Co. Philadelphia 





THE EDISON tress 

House 
How it is constructed, how much it will cost, is it prac- 
tical from an architectural and engineering standpoint? 
These and other important questions relating to the struc- 
ture are discussed in a good, thorough, illustrated article 
published in Scientific American Supplement 1685. Price 
10 cents by mail. Order from your newsdealer or from 


MUNN & CO., Inc. Publishers, 361 Broadway, N. Y. 




















PATENTS, TRADEMARKS AND 
COPYRIGHTS PROTECTED 
AGAINST INFRINGEMENT 


Manufacturers, users and sellers of patented 
articles defended against claims for infringe- 
ment. We furnish this cut in two sizes to 
our agreement holders for use on station- 
ery, printed matter or on patented articles 
themselves, and experience teaches that 
the warning conveyed thereby prevents 
many  invasionr 
of rights. Casual- 
ty Tiemiase of 
America, with 
assets of more 
than $2,600,000 
guarantees the faithful 
performance of all 
agreements made by 
this Company. 

37 LIBERTY STREET 

NEW YORK CITY 
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‘LATHES AND . SMALL Tt L TOOLS| 
“STAR Screw Cutting 
2 dares LATHES 








Send for Catalogue B 


SENECA FALLS MFG. CO. 
695 Water Street 
~_ Seneca Falls, N. Y., U. S. A. 


Friction Disk Drill 


FOR LIGHT WORK 
Has These Great Advantages: 








“ars we've been mabing = Lathes Re- 

the best Lathe on the market at a price 

that no other maker can touch. Drop us 

a card for illustrated catalog. It’s free. 
THE SEBASTIAN LATHE CO. 

120 Culvert St Cincinnati, ,O. 


For 25 y 
sult 


The speed can be instantly changed from 0 to 1600 
without stopping or shifting belts. Power applied can 
be graduated t with equal safety, the smallest 
r largest dr within its range ~ a wonderful economy 


in time and great saving in drill breakage 





Send for Drill Catalogue 
Established 187 
1999 Ruby Street Rockford, Illinois 
Are the standard of excellence in 
SR files, and have 
Gab 
> troducer 48 files especially adapted 
sie etl for tool makers and machinists on 
files you'll appreciate and we'll get future orders. 
MONTGOMERY & CO. 
“RED DEVIL” 
Tool No, 888 — 545 
is a handy curved 
getting into difficult 
places. If yourdealer 


W. F. & Jno. Barnes Company 
years. We send postpaid as an in- 
receipt of $5.00. This is a chance to get a set of 
109 Fulton Street New York City 
DROP FORGED 
nose snipe plier for 
can’t supply,send $1 


for a sample, ond Booklet of 3,000 Red Devils. Send for 
Sooklet anyho 
u Red Devil Toole, Gla SMITH & HEMENWAY CO. 








Mitre Bozes, Chisels, Bits, te. 155 ChambersSt, WY. Cay 





WEL DRILLING 


MACHINES 


Over 70 sizes and styles, for drilling either deep or 
shallow wells in any kind of soil or rock. Mounted on 
wheels or on sills With engine or horse powers. 
Strong, simple and durable Any mechanic can 
operate them easily Send for catalog 


WILLIAMS BROS., Ithaca, N. Y. 





GRITS FOR EVERY GRIND 
We operate 20 grindstone quarries, and 
produce a great variety of grits. Our 
expert graders select exactly the right 
grit for your work, 


CLEVELAND GRINDSTONES 
for mechanies, machinists and industrial 
schools Largest production. Guaran- 
teed even grit. Write for catalogue. 


Keystone Model THE CLEVELAND STONE CO. 










1129 Leader-News Blidg., Cleveland, O. 
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DEVELOPED FOR INVENTORS 
AND MANUFACTURERS 


38.087 RESULTS 


E. F. CHANDLER, 15 BEEKMAN ST., NEW YORK 
NOVELTIES & PATENTED ARTICLES 


MANUFACTURED BY 


CONTRACT. PUNCHING DIES 
LIGHT AUTOMOBILE STAMPINGS 
£ KONIGSLOW STAMPING & TOOL WORKS, CLEVELAND. 0 


CLOCK MOVEMENTS 


Spring motors and parts manufactured 
All Kinds of Clock Repairing 
MODEL AND EXPERIMENTAL WORK 
LUX CLOCK COMPANY, Waterbury, Conn. 





CONTRACT MANUFACTURING 
** DIES, "STAMPINGS, 


successtul shop 


* 
DRAWINGS eETc 


OES, 
THE GLOBE MACHINE & STPG. CO., Cleveland 





Models and Experimental Work 


INVENTION pevELorep 
SPECIAL MACHI ee 


E. V. BAILLARD CO., 24 "Frankfort St., N.Y. 


RITE 


INVENTOR’ ;°SUPPLIES 


DEL WORKS 
Established 1882 119 S. Clark St., Chicage 


The oldest, most reliable, most efficient model 
making and experimental in the west 


LUBRICANTS 


pu BRICATE for 


Heron ANYTHING Staci" 


SASS) CH BESLV ACO FIESPLUSA 


f— DO YOU 
RUN AN AUTO? 


TO REDUCE YOUR GASOLINE BILLS 14 to 14 
A one-cent post card with your name and address 

will bring you information will save you money. 
No obligation to buy anyt 

8. P. VAPORIZER CO,, 125 East 28rd St., 
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Analyzing the Human Singing 
Voice 
(Conciuded from page 407.) 

| partial tone (fundamental and overtones) 
| separately and all of them collectively,” 
observes Dr. Muckey. “The first thing we 
in length, 
the wave in the lowest line of the voice- 
tone photograph being longer than that 
|} in any other line, and the one in the second 
line being just haif of that in the first. 
We find that the tone represented by the 
second line is the octave of that repre- 
sented in the first line. 

“The waves gradually diminish in length 
as we go up in the series and the pitch of 
the tone rises. This proves that the length 
of the wave determines the pitch of the 
| tone. Then we observe that the waves 

vary in height, the waves in the first line 
Peres highest. They gradually diminish 
|in height as we go up in the series. 





“Our experiments have demonstrated 
te the fundamental tone, or the 
| with the highest wave, has the greatest | 
| carrying-power, and that the other waves, | 
| representing the overtones, diminish in | 
| direct proportion to the lessening of the | 
height. Thus we have intensity and carry- 
ing-power equal to the height of the wave. 
| “Our experiments have shown, also, that 
| any change in the number and relative in- 
tensities of the partial tones makes a cor- 
responding change in the quality of the 
tone, and, so, we have quality dependent 
absolutely upon the number and relative 
intensities of the partial tones. If we 
take away one partial tone it changes the 
quality of the tone as a whole, and if we 
take away several it makes a very decided 
change in the quality. Similarly, if we 
change the intensity of any one or more 
of the partial tones, it makes a corre- 
sponding change in the quality.” 

He adds, in summing up the results of 
his two decades of labor with Prof. Hal- 
| lock: 

“Resonance has been the keynote of our 
work. It has been at once our tool, and 
the object wherefor we have striven. For 
our purpose resonance may be defined as 
the reinforcement of a tone by a quantity 
of more or less confined air, the inherent 
rate of vibration of which is identical with 
that of the tone reinforced. Such a quan- 
tity of air receiving successive impulses 
from the vibrating source, or object, comes 
into vibration itself, thus giving to the sur- 
rounding air a much greater amplitude of 
vibration and consequently greater in- 
tensity and carrying-power to the tone.” 

Several improvements in the manometric 
flame tone analyzer have been devised by 
Prof. Hallock. A simpler construction and 
the elimination of much of the rubber tub- 
ing of the Koenig-Helmholz apparatus 
have brought it to a stage where it not 
only registers more satisfactorily the tone- 
production of the voice, but begins to ful- 
fill the long-felt want of a recorder of the 
tonal quality of musical instruments of 
every character, and especially of those of 
the string family—the pianoforte, the 
violin, the ‘cello, ete. 


one | 


Fire Protection for Ocean Liners 
(Concluded from page 416.) 
been closed, in accordance with the best 
actual practice, by fireproof glass doors 
designed to withstand a temperature of 
upward of 1,000 degrees. 

In addition to the iron bulkheads thus 
lined with fireproof coatings, a new type 
of fire-resisting transverse walls has been 
fitted at regular intervals, the design of 
which is another outcome of the above 


tests. These walls are likewise provided 
with fireproof doors. Special care has 


been bestowed on the insulation of the 
staircases. The main staircase, over which 
passes most of the passenger traffic, has 
an entirely fireproof lining, so that each 
vestibule constitutes, as it were, a smoke- 
proof lock. Fireproof elegant glass doors 
insure an easy access to the staircases. 
This scheme, which complies with the very 
stringent regulations of the German police 
authorities, for the fireproofing of depart- 
ment stores, warrants, according to any 
human prevision, a narrow localization of 





any conflagration and a safe escape from 
the smoke and fire, 
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base, the lubricating fraction of which is ad 


mittedly superior to 


This assures you the same high quality and perfect 
lubricating value regardless of where or when you 
purchase—the standard being thus 4asica//y protected. 
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of destructive distillation. 


is retained, giving you the highest lubricating 


yet the least carbon deposit. 


Therefore HAVOLINE prevents 


frictional losses and insures thorough 


motor efficiency. 


Buy only the oil in 
the BlueCan. Two 5 


gal. cans to the case. your gr 


Ash your garageman or write te us direct for testimoni 
als of HAVOLINE users whe own your make of car 
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in your car, because it produces the best results from 
your motor and preserves its life and serviceability. 


Tell us your make 
and we'll tell you 
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ROTARY PUMPS AND ENGINES 
Their Origin and Development 


An important series of papers giving a historical resume of 
the } why pump and engine to 7 308 and illustrated with 

clear drawings showing the pe *¥ various forms of 
pumps and engines "fs illustrations. Contained in Su 
Pente 1109, 1110, ii. Price 49 exute each. For by 
Munn & Co., Inc., and all new: 
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perintendents, trained at the Kiel Fire Bri- 

Service Best Cost Lowest gade, under the guidance of a responsible 
chief officer, have been intrusted with a 
well-organized watching and patrolling 
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which are arranged to work automatically 


. s Attaches qui xly te 
at a given temperature, are installed not! tightening two thu: 

, ‘ 2 powerful 2-H P mot Starts eas 
only in the cabins and saloons, but, with | runs steadily s hours on 1g gas 


Steers with a rucicde 


wise foresight, in the less frequently used 
holds, refrigerating chambers, post offices 
and storage rooms. 

From ‘‘Le Petit Phare de Nantes,’’ Paris Herr Haberland, Deputy, in the Reichstag As regards the rooms destined for the 
crew, another step was taken to insure 














“But today I fouad | had to talk with “The average time required to get a con- 
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“In the year 1913, 36 years after the dis- Garage, Household er 
all round usage. ‘A Unit Power Plant, 


covery of the electro-magnetic telephone, | Conduits, thus providing always the water 
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telegraphy, one of the largest cities of Ger- | and dispensing with any special pump in | WHITMAN AGRICULTURAL COMPANY, 7002 Se. Broadway, St Lonis, Me. 
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He Mops in Misery Without B. V. D. 


ryPICAL summer day—a typical office scene—a round of 
smiles at the mingled discomfort and discomftture of the 
man who hasn’t found out that B. V. D. is ‘‘the frst 
You, of course, have B. V. D. on or ready 
If not, march to the nearest store and get 7. 
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“More Fascinating 
Than Fiction” 








.,, Popular Monthly, profusely 
illustrated, telling in a simple and 
interesting way of thediscoveries 
of scientists, the achievements of 
inventors, the feats of engineers 
and explorers, and the opening of 
every field of human endeavor. 

akes real achievements, real 
events, interesting. Shows that 
the greatest romance in the World 
is the story of man’s ceaseless 
fight to conquer and use the 
myriad forces of nature. 
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(Worn bearing) 
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car. Investigate. 





“KNOCKING 
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(Worn wrist pins) | 





~ POUNDING 


NOISE 


‘The motor’s complaint against incorrect oil 


Crank shaft bearing} 


If your motor makes some unusual sound, stop your 


Noise frequently means unnecessary friction—the 
direct result of incorrect lubrication. 


Common noises are: 
“Thumping.” 


necting rod bearings. This trou- 
ble is hastened by oil of low gua/zty 
or incorrect 4ody—will finally re- 
sult in badly worn bearings and 
knocking. 


“Knocking.” This may be due 
to loose wrist-pins. It may be due 
to badly worn bearings or bush- 
ings which should be refitted or 
replaced. Incorrect lubrication 
will cause both of these troubles. 


“Carbon Knock.” A _ sharp 
muffled ring, at ignition, indicat- 
ing excessive carbon deposit usu- 
ally caused by oil of low gua/ity or 
incorrect body. 


“Pounding.” Due to engine la- 
boring under overload. Lubrica- 
tion plays no part in this trouble. 


“Hissing.” This is frequently 
due to heavy scoring of cylinder 
walls. It is most often brought on 
by inefficient lubrication. 

* & & & 


There is only one insurance against the 
results of incorrect lubrication. That is the 
use of oil of the highest gua/ty which is cor- 
rect in body for your type of motor. 


You can secure this oil by referring to 
the Lubricating Chart which is partially 
shown at the right. For a number of years 
this Chart has been a standard guide to cor- 
rect lubrication. 


It represents the professional advice of 
the Vacuum Oil Company—the recognized 
world leaders in scientific lubrication. 

Our complete Chart will be mailed to 
any motorist on request. 


We will also send on request a pamphlet on the 
Construction, Operation and Lubrication of Auto- 
mobile Engines. It describes in detail the common 
engine troubles and gives their causes and remedies. 


It is safest to buy Gargoyle Mobiloils, in origi- 


| nal barrels, half-barrels and sealed five and one- 


it tells them of something real | 
that has been done by real, liv- | 


ing men and women; because 
it is always more fascinating 


than fiction. 


Get a copy today 


On All News-stands 15c a Copy 


By Mail $1.50 Per Year 


gallon cans. See that the red Gargoyle, our mark 
of manufacture, is on the container. 


The various grades of Gargoyle Mobiloils, puri- 
fied to remove free carbon, are: 
Gargoyle Mobiloil “A,” 
Gargoyle Mobiloil “B,” 
Gargoyle Mobiloil “E,” 
Gargoyle Mobiloil “Arctic.” 
They can be secured from reliable garages, 


automobile supply houses, hardware stores, and 
others who supply lubricants. 


For information, kindly address any inquiry to 
our nearest office. The city address will be sufficient 


Correct Lubrication 


Explanation: In the schedule, the letter 
opposite the car indicates the grade of Gar 
goyle Mobiloil that should be used 
example:*‘A*' means ‘‘Gargoyle Mobiloil A."’ 


“Are’’ means 


A dull thump at each revolution of the main 
shaft indicates worn main or con- 


For 


‘Gargoyle Mobiloil Arctic.” 


For all electric vehicles use Gargoyle Mobil 


oil ** A.”’ 


The recommendations cover al) 
models of both pleasure and commercial ve 
hicles unless otherwise noted 
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Alec Acc \Arc tare Are Are. Ar 
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(water) | ALA 
International }B)A}B|B] Bia! 
Interstate | A| BIA Arc] A Are} A JA 
Jackson (2 cyl A\A } | 
4¢ A jAre] A jAre] A Are] A iA 
“  (beyl) | | | 
Jefler | | ; 
| }...|. . JAvelArejAre.Are 
Kelly 1 Arc Arc jArc (Arc rc » 
King | ALBIA/EIAIE 
*" Com'l | | j 
Kissel Kar AL E/A\AriA 
. Com‘! | Arc. Are Ar 
é (Model 4 | 
Kline Kar Are.|Are jAre |Arc |A 
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k A/E/ASEBL/ELEIBi 2 
(Model S) lA;A 
arton [A|B!A/&/A Are! A jAn 
rmon 1A|E|A lArcl A lArel A [Ai 
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Mohne A|EJA Ari A 
Moline Knight | | 
Moon (4 cyl A | B [Arc /ArcjAre 
(6 cyl) | | | 
National ALAJAIAIA 
kdand ALB LA Ar] A | 
Oldamobile A|EB|A |Arcl A | 
Overland A | B [Arc |ArcjAre.\4 
Packard Are Arc JAre |Arc jAre 
Page Detroit EL B/A Arc | 
Pathfinder } Jove 
Vrerlens \Are jAre Are jAre |Ar 
Pierce Arrow Arc jAre) A jArc 
“  Com'l |... Are jAre |Ave 
Pope Hartiord Are j|Are JAre |Are |Arc 
Premier A jAre| A lAred A 
Rambier ALAA lArclArc 
Regal A|E|A /ArcjAn 
Renault A [Are] A Are 
Reo A|E|A lA 
Seren i] | 
6. 6.V | B \Are} 
Selde Ai BIA E& jAr 
Sampler Are \Arc JArc Awe JA 
Speedwell Are Arc] A jArc] A 
“ Mead } | 
Stearns Are Are] A jArc| A 
Knight / A 
Stevens Duryea re JAre: Are \Arc JAre 
Staddard-Dayton hr Arla ATA) 
“ Knight | } s 
Studebaker BEB LA ArciAn 
Stutz | An 
Velie (4 cyl.) jA\s A \Arcd A 
“ Gey) "4 
Walter A | B Arc ArejAre 
White re Awe JAge Arc |Are 
Winton rc Are fare jArc |Arc 
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Mobiloils 


grade for each type of moter 


VACUUM OIL CO., Rochester, N. Y., U.S. A. 


Specialists in the manufacture of high-grade lubricants for 
every class of machinery. Obtainable everywhere in the world. 


Detroit 


DOMESTIC BRANCHES: “s 
Pittsburgh 


Boston 
Philadelphia 


New York 


Indianapolis 


Mii 


Chicago 


neapous 








Shudebohe- 
PASSENGER 


Full Floating Rear Axle oy J xX 

Electrically Started 

Electrically Lighted $ 1 5 7 5 

This Car Against Any Car— 
Let Us Prove It 


With every sense alert, try, as you ride in the Studebaker SIX, 
to imagine some one particular in which its riding quali- 
ties might be improved. 


Try to recall some previous ride in a heavier, costlier car, 
which seemed to you, then, the uttermost in luxury. 


Superfluous weight does, sometimes, make for steadiness, 
there’s no doubt about that — see, now, how this light, 
strong car attains the same identical result in steadiness 
and roadability with none of the disadvantages of 
e€XCess weight. 


Take the wheel and see if you ever felt that you had at your 
command a greater flood of pent-up flexible power. 


Test out that flexibility —see how instantaneously obedient 
this docile engine actually is to the touch of your 
hnger-tips. 





| Put it through its paces—face it with obstacles and difficul- 


cceiie'. : to ties—and see if it does not respond in every case like 

iy ee ee the thoroughbred it 1s. 

Meeetaae a st te <e Demonstration —demonstration against any car, and every 

aie seaee car—demonstration drastic down to the smallest detail 
Walkerville, On —that’s what Studebaker asks, without fear, from you, 


Walkerville, Ont 


for this splendid Studebaker SIX. 


Descriptive Data 


Studebaker FOUR and SIX motors are cast enbloc. They Other points of excellence included in each Studebaker 
are of the modern long-stroke type, giving the highest FOUR or SIX— 
possible efficiency in power and gallon-mileage. Full floating rear axle; the Studebaker-Wagner electrical sys- 


tem; gasoline tank in cowl with direct line to dash-adjusted 
carburetor; enclosed valves, quiet and retaining accurate 
adjustment; running boards clear of all equipment; extra 


Each Studebaker car has a full complement of adjustable 
Timken roller bearings—a pre-eminent anti-friction device. 


Built complete in the vast Studebaker shops, each Studebaker rim, mounted at the rear; special quality electric lamps; 
unit fits with perfect alignment into the synchronized electrically lighted dash equipment with lubrication 
Studebaker chassis. Even the tops and the Jiffy curtains sight feed, battery tell-tale and Stewart-Warner magnetic 
of Studebaker cars are built by Studebaker workmen. speedometer. 


Studebaker, Detroit 








